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DAVID  B.  HILL 


REPORT. 


To  the  Hod.  David  B.  Hill,  Governor  of  the  State  of  New  York  : 

Sir  —  To  secure  tlie  formation  of  local  boards  of  health  and  to 
fid  them  in  the  work  of  protecting  the  lives  and  liealth  of  the  citi- 
UX&  in  their  respective  localities  has  always  been  held  as  a  work  of 
primary-  importance  bv  the  State  Board  of  Health.  During  the 
past  vear  a  large  number  of  new  boards  of  health  have  been  formed, 
bat  the  increase  in  number  is  even  of  less  importance  than  the 
improvement  in  their  working  power,  due  to  the  gradual  perfection 
of  the  law  under  which  they  work. 

As  defects  in  this  law  became  apparent,  recommendations  have 
been  made  to  the  Legislature  for  amendments.  The  law  of  its  action 
IS  well  of  the  being  of  the  State  Board  of  Health  was  passed  in 
ISV.».  The  board  then  formed  was  in  many  respects  an  entirely 
\ew  orsanization,  and  so  also  was  the  creueral  system  of  health 
LLi.u:b:aerv.  A  State  system  of  regi>tratiou  of  births,  deaths  and 
:n,irrlii:es  had  previously  existed  under  the  ict'iieral  6ui)ervisiou  of 
:L-  Secretary  of  State,  and  to  this  e5tablishe<l  but  desultorily  per- 
r-rr^ei  work,  the  State  Board  sueceedeJ  as  far  as  its  su{)ervision 
rtlji'.e:.  a  central  bureau  of  reiristration  bein^' adde<].  But  this  gen- 
•.-r-1  :'.^n  was  not  unlv  new  to  the  State  but  larirelv  oriirinal  as  a 
?yrtv.TL.  Its  general  plan  was  most  adrnirabk-.  Prior  to  its  adop- 
::-:.  ::,e  svstem  had  been  followed  uf  cariri:;  for  the  ]>ublic  health  bv 
..v-^'.  Ijws-  eonferrinir  on  orlicers  of  counties,  cities,  villa<res,  and 
::••:'.  :.s  authority  in  their  respective  loailities.  The  new  system,  not 
leviaric^  widelv  from  what  had  become  establisheJ  nsaice,  retained 
:Le  trxecative  powers  with  the  Localities,  suppressing  even  the  author- 
ity ♦/I  counties,  and  reoogniziug  only  towns,  cities  and  villages,  and 
j»:i::ib:r.i:,?t::»jin  ai!  throui^h  the  medium  of  one  central  board  wliich 
slou.  i  -^::inul:i:e  them  to  action,  be  advia^Dry  res-jurce,  and  in  case  of 
:Lr:  lis:  L-ri>rs=r:ty,  only  by  mandatorj'  action. 

Ai  nii^L:  Lave  been  anticipated,  points  ^A  weakness  and  ambi- 


6  Annual  Report  of  the 

guity  in  the  law  were  developed  in  the  experience  of  its  operation^ 
and  in  1885  a  new  law  was  prepared  embodying  all  the  ealieot 
features  of  the  old,  and  introducing  such  new  provisions  as  had 
been  shown  to  be  necessary  both  as  regards  the  perfection  of  regis- 
tration of  vital  statistics  and  as  regards  the  sanitary  powers  of  local 
boards.  The  efficiency  of  the  work  after  the  first  yearns  trial 
demonstrated  a  decided  increase  in  the  necessity  and  value  of  the 
law  of  1880,  and  its  later  amendments. 

The  increased  activity  of  the  local  boards,  as  regards  sanitary 
work,  is  felt  in  the  larger  demand  upon  the  central  oflice  for  advice 
and  assistance.  To  render  this  is  one  of  the  important  duties  of 
the  State  Board.  The  personnel  of  the  local  boards  is  constantly 
changing,  new  elective  oflicers  taking  the  places  of  those  before  in 
service,  and  bringing  persons  unfamiliar  with  the  duties  of  sanitary 
administration  into  office.  There  is  consequently  constant  inquiry 
and  correspondence  regarding  the  routine  of  work  and  the  most 
elementary  questions  of  sanitary  requirements.  It  is  but  natural 
that  difficulties  should  constantly  arise,  and  appeals  be  made  to  the 
State  Board  when  necessary.  This  work  of  sanitary  correspondence 
with  the  local  boards,  giving  them  the  accumulated  experience  of 
the  State  Board  in  sanitary  matters,  has  already  become  one  of  the 
most  important  features  of  the  central  sanitary  service. 

Besides  questions  that  can  be  met  by  correspondence  or  personal 
advice,  there  are  many  which  can  only  be  answered  by  a  local  study 
of  the  conditions  that  may  exist  through  representatives  of  the 
central  board,  who  are  special  experts  in  the  matter  at  fault.  An 
important  element  in  the  sanitary  machinery  of  the  State  is  the 
force  of  sanitary  inspectors,  engineers  and  chemists  which  the 
central  board  requires  to  meet  the  frequent  emergencies  of  educated 
investigation.  This  is  the  most  economical  way  in  which  the  State 
can  supply  to  every  locality  the  benefit  of  the  best  expert  advice  in 
matters  affecting  the  public  health.  The  reports  of  the  different 
committees  show  how  extensively  this  work  has  been  done  during 
the  year.  It  would  be  a  matter  of  economy,  in  the  judgment  of 
the  Board,  if  this  element  of  its  work  and  the  resources  at  its  com- 
mand were  still  further  enlarged,  as  far  as  its  assistance  in  chemical 
analysis  is  concerned.  The  central  office  needs  at  its  command  a 
well-furnished  laboratory  for  the  investigation  of  potable  waters, 
foods,  drugs,  and  in  regard  to  which  there  is  a  steady  call  for 
advice. 

The  perfection  of  the  State  system  of  registration  of  vital  statis- 
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tics  is  of  importance  scarcely  second  to  that  of  the  formation  and 
instrnction  of  local  boards  of  health.  The  development  of  this 
work  has  required  years  of  constant  effort,  and  the  registration  is 
yet  far  from  complete.  Progress  toward  this  work  is,  however, 
steady,  and  the  committee  on  vital  statietics  report  a  large  increase 
in  the  number  of  returns  received  over  previous  years.  Every 
effort  will  be  continued  to  make  it  uniform  and  thorough.  It  is 
already  so  perfect  in  many  places  as  to  form  a  reliable  basis  for  the 
investigation  of  the  causes  of  preventable  disease. 

The  monthly  bulletin  presents  a  summary  of  the  mortality  of  the 
State,  including  not  only  the  returns  that  are  received  from  the 
three  millions  of  the  population  of  the  State  that  are  under  the 
Board's  jurisdiction,  but  also  of  most  of  the  large  cities  which  are  by 
law  exempt  from  its  responsible  charge.  The  prevalence  of  certain 
classes  of  preventable  disease  in  particular  localities,  as  shown  by 
these  bulletins,  has  enabled  the  Board  to  call  attention  of  the  local 
authorities  to  the  special  dangers  existing  within  their  jurisdiction, 
and  to  advise  them  as  to  the  general  character  of  the  remedies  to  be 
applied.  It  will  appear  by  a  study  of  the  bulletins  which  will  be 
found  accompanying  this  report,  and  from  the  comments  upon  it  of 
the  committee  on  vital  statistics,  that  a  record  is  made  of  a  little  more 
than  80,000  deaths  in  the  State,  and  that  there  arc,  besides  these, 
some  7,000  or  8,000  more  which  are  accounte^l  for  on  the  recordin<^ 
registers,  but  not  printed  in  this  monthly  issue.  Assuming  the 
probable  mortality  of  the  State  to  be  100,000,  it  appears  that  registry 
has  been  secured  of  about  nine-tenths  of  all  that  occur.  By  stimu- 
lating the  organized  boards  to  more  perfect  work  and  securing  the 
organization  of  a  considerable  number  of  boards,  not  yet  effected  in 
the  more  retired  parts  of  the  State,  further  completeness  will  be  se- 
cured. The  routine  of  registration  is  found  of  secondary  import- 
ance in  keeping  up  the  activity  and  vitality  of  local  health  organi- 
zations. 

The  character  of  the  prevailing  diseases  in  the  State  during  the 
past  year  is  fully  set  forth  in  the  report  of  the  Secretary,  in  the  ap- 
pendix, and  a  description  is  given  of  the  measures  taken  by  the 
State  Board,  regarding  small-pox  and  other  epidemics  threatening 
the  State.  The  power  of  vaccination  in  preventing  the  spread  of 
small-pox  has  been  thoroughly  demonstrated  during  the  past  year. 
Althouirh  at  different  intervals  since  March,  twelve  cases  of  small- 
pox  have  been  reported  to  the  State  Board  of  Health,  from  localities 
where,  under  ordinary  circumstances,  the  contagion  would  have  beeu 
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almost  certain  to  spread  widely,  in  only  two  instances  outside  of 
the  cities  excepted  from  the  operations  of  the  general  act,  has  there 
been  any  extension  beyond  the  initial  focus.  One  of  these  was  a 
nurse  who  supposed  herself  protected  by  a  long  passed  attack  of 
variola  and  who  was  not  re-vaccinated. 

In  marked  contrast  to  such  fortunate  results  was  the  epidemic 
raging  in  Montreal  among  the  un-vaccinated.  There  can  bo  little 
doubt  that  the  State  was  saved  from  a  severe  epidemic  by  the  great 
activity  of  the  local  and  State  sanitary  authorities.  The  thorough 
vaccination  practiced  will  have  an  important  effect  in  protecting 
from  small-pox  for  a  number  of  years,  and  the  successful  resistance 
of  the  invasion  of  the  Montreal  epidemic  adds  greatly  to  the  confi- 
dence in  the  security  which  may  be  obtained  by  thorough  sanitary 
work.  The  fear  of  approaching  cholera  has  awakened  renewed  in- 
terest in  questions  connected  with  public  sanitation.  In  many 
places  this  agitation  will  not,  however,  be  allayed,  until  important 
sanitary  reforms  have  been  executed. 

Seweraok. 

Works  of  sewerage  and  drainage  are  greatly  needed  in  many  lo- 
calities. The  execution  of  such  works  has  been  retarded  by  the 
great  cost  of  many  sewerage  plans  and  by  the  scepticism  which  still 
exists  among  many  people,  as  to  the  importance  and  value  of  re- 
moving all  sewage  and  foul  wastes  from  the  neighborhood  of  human 
habitation. 

Another  hindrance  to  the  progress  of  sewerage  in  this  State  is  the 
difficulty  of  disposing  of  sewage  without  creating  a  nuisance.  The 
so-called  separate  system  of  small-pipe  sewers,  carrying  sewage  only 
with  automatic  flushing  tanks,  recommended  itself  to  the  Board  at 
an  early  day  on  account  of  its  small  cost  and  superior  cleanliness. 
The  experience  of  the  Board  during  the  past  year  has  accorded  with 
that  of  previous  years  in  respect  to  the  adaptability  of  the  separate 
system  to  the  greater  part  of  the  small  villages  and  cities  of  the 
State. 

The  working  of  this  system  in  places  where  it  has  been  tried  for 
a  number  of  years  has  been  re-examined  by  direction  of  this  Board 
during  the  past  year,  and  the  results  are  given  in  the  report  of  the 
committee  on  drainage,  sewerage  and  topography.  We  commend 
this  report  to  the  consideration  of  local  authorities  in  this  State  who 
are  considering  the  question  of  sewerage  and  drainage.  The  Board 
has  constantly  been  called  upon  for  expert  advice  and  assistance  from 
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localities  requiring  aid,  that  they  could  not  otherwise  secure,  in 
investigating  the  prevalence  of  disease.  While  the  want  of  pub- 
lie  sewerage  has  proved  one  of  the  most  important  factors  in  the  de- 
velopment of  disease,  the  want  of  properly  devised  house  drainage 
in  sewered  towns  is  often  a  potent  cause  of  illness.  The  importance 
of  having  nmnicipal  plumbing  regulations  and  a  thorough  inspection 
by  skilled  and  responsible  officials  becomes  yearly  more  apparent. 
It  is  to  be  hoped  that  this  system  of  municipal  regulations  for 
plumbing  which  has  proved  so  successful  in  New  York  and  Brooklyn 
will  be  widely  extended  over  the  State. 

Drainage. 

In  many  large  districts  the  health  of  thousands  of  people  is  seri- 
onsly  impaired  by  the  saturation  of  the  soil.  Not  only  does  this 
refer  to  the  marshes  from  which  miasms  arise  and  are  borne  over 
the  surrounding  tracts,  but  to  regions  where  the  ground-water  is 
so  high  as  to  produce  damp  cellars  and  damp  soil  around  the  dwell- 
ings. 

The  diseases  fostered  by  tliese  conditions, —  malaria,  rheumatism, 
consumption,  cerebro-spinal  meningitis, —  and  indirectly  others,  are 
rife  in  many  populous  localities. 

In  a  number  of  places  where  abandoned  canals  belonging  to  the 
State  were  the  cause  of  complaint,  drainage  works  have  been  exe- 
cuted with  the  result  of  producing  marked  improvement  in  the 
health  of  the  localities  The  plans  made  by  the  Board  during  the 
past  vear  have  not  been  fully  carried  out,  but  will  doubtless  be  com 
pleted  during  the  next  season. 

There  arc  various  great  swamps  varying  from  one  to  several 
thousiiud  acres  in  extent,  and  situated  in  many  counties  both  in  the 
?o:ithern,  central,  western  and  northern  parts  of  the  State,  which 
arc*  exerting  a  most  harmful  influence  over  the  people  who  live 
about  them.  They  contain  in  the  aggregate  agoodly  number  of  acres, 
which,  if  reclaimed,  would  be  among  the  richest  and  most  fertile 
lands  of  the  State.  Under  the  present  general  Drainage  Act  it  has 
proved  impossible  to  secure  the  drainage  of  these  tracts.  After 
careful  investigation  of  the  causes  of  the  failure  of  most  efforts 
wiiicli  have  been  made  fur  extensive  drainai^e  in  the  State  of  New 
Yoik,  the  Board  recommended  to  the  last  Legislature  the  passage 
of  an  act,  a  copy  of  which  is  printed  in  the  tifth  annual  report.  It 
involved  the  principle  of  loaning  State  aid  in  the  construction  of  the 
large  outfall  channels  which  are  the  essential  basis  of  any  systeui  o^ 
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extensive  drainage.  The  aid  loaned  by  the  State  was  to  bo  repaid 
with  interest  by  the  localities,  during  a  term  of  years  sufficient  to 
enable  the  land  to  become  reclaimed  and  productive.  The  act 
recommended  did  not  become  a  law,  but  the  Board  is  confident  that 
little  or  nothing  can  be  done  to  reclaim  the  great  swamps  of  the 
State  until  such  an  act  is  passed. 

Water  Supply. 

The  experience  of  the  past  year  has  added  new  proof  that  one  of 
the  gravest  causes  of  preventable  disease  in  this  State  is  the  drinking 
of  impure  water.  The  protection  of  private  sources  of  water  supply 
can  only  be  accomplished  by  educating  the  owners  of  wells,  springs 
and  their  surroundings  in  a  knowledge  of  the  watchfulness  required 
to  prevent  the  contamination  of  the  house  supply.  To  this  end 
by  investigations,  by  letters  and  by  reports  to  local  health  authori- 
ties the  State  Board  is  endeavoring  to  awaken  the  people  and  instruct 
them  as  to  the  means  necessary  to  prevent  the  pollution  of  potable 
waters. 

The  experience  of  the  Board  having  shown  that  existing  laws  were 
not  adequate  to  secure  the  thorough  sanitary  protection  of  public 
water  supplies,  an  act  was  recommended  to  the  last  Legislature,  which 
became  a  law,  authorizing  the  State  Board  to  make  rules  and  regula- 
tions for  the  protection  of  any  public  water  supply,  which  rules 
should  have  the  force  of  law  when  approved  by  the  judge  of  the 
county  in  which  the  water  supply  was  located.  Under  this  law 
rules  were  made  for  the  sanitary  protection  of  the  water  supply  of 
the  city  of  Rochester  and  the  village  of  Frcdonia.  The  report  of 
the  executive  board  of  Rochester  shows  that  the  result  has  been  a 
most  effective  protection  from  sources  of  contamination  that  seri. 
ously  menaced  the  purity  of  their  supply.  It  does  not  appear  that 
the  maintenance  of  these  regulations  has  caused  any  hardship  to 
property-holders  upon  the  water-shed,  but  on  the  contrary,  has  re- 
suited  in  a  positive  sanitary  benefit  to  them. 

In  investigating  the  occurrence  of  preventable  sickness  in  localities 
especially  afflicted,  in  determining  the  causes  operating,  and  in  de- 
vising proper  remedies  for  the  insanitary  conditions  discovered,  the 
Board  requires  the  aid  of  expert  skill  of  the  highest  order  and  the 
widest  experience.  Combined  sanitary  and  engineering  perception 
and  knowledge  is  needed  to  detect  the  various  dangers  which  threaten 
the  public  health  and  to  give  wise  and  efficient  advice  to  suffering 
localities. 
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The  experience  required  can  only  be  obtained  through  years  of 
tctaal  investigation  of  a  great  variety  of  eases,  such  as  come  before  a 
central  board.  It  is,  therefore,  of  the  greatest  importance,  for  reasons 
of  public  health  and  general  economy,  that  the  State  Board  of  Health 
should  be  able  to  retain  in  its  employment  men  of  scientific  attain- 
ments, whose  accumulated  experience  in  the  solution  of  difficult  san- 
itary questions  becomesof  inestimable  value  to  localities  needing  san- 
itary advice. 

The  Board  has  thus  far  fortunately  been  able  to  command  the 
services  of  such  men  to  the  extent  of  its  limited  means  of  remune- 
ration ;  and  so  far  as  its  funds  have  gone,  expert  advice  and  assistance 
have  been  gladly  given  to  all  localities  needing  help.  The  pressure 
upon  the  Board,  however,  for  expert  service  in  investigating  the  oc- 
currence of  disease  and  devising  remedies  for  prevention  has  been 
much  greater  than  its  ability  to  respond.  It  is  the  duty  of  the  Board 
to  state  that  during  the  year  many  localities  have  needed  expert  help 
which  they  were  not  themselves  able  to  secure,  and  which  the  Board 
for  want  of  means  could  not  supply.  We  feel  sure  that  larger 
means  at  the  disposal  of  the  Board  would  result  in  an  improvement  * 
in  the  public  health  of  many  localities  that  the  Board  is  not  now  able 
to  help  except  in  words  of  general  advice. 

EDWARD  M.  MOORE,  M.  D., 

President, 
ERASTUS  BROOKS. 
WOOLSEY  JOHNSON,  M.  D. 
ALFRED  MERCER,  M.  D. 
GEORGE  W.  COOKE,  M.  D. 
DENIS  O'BRIEN, 

A  Uoi^ey'  OeneraL 
WILLIAM  M.  SMITH,  M.  D., 

Health  Officer  of  the  Port, 
ALFRED  L.  CARROLL,  M.  D., 

Secretary, 
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REPORT 

Of  the  Exeutive  Committee  on  the  Work  and  Esopenditurea  of  the 
Board  from  its  Organisation  to  the  Close  of  its  last  Piscal 
Tear,  iSeptemher  30,  1885. 

Oboanization  and  Duties. 

Oo  the  29th  of  May,  1880,  the  State  Board  of  Health  was  organ- 
ized and  at  once  set  about  the  discharge  of  the  extensive  range  of 
doties  specified  in  its  organic  law,  chapter  322  of  1880.  These 
duties  are  thus  stated  : 

To  take  cognizance  of  the  interests  of  life  and  health  among  the 
people  of  the  State. 

To  make  inquiries  in  respect  to  the  causes  of  disease,  especially 
epidemics. 

To  investigate  the  effects  of  localities,  employments  and  other 
conditions  upon  the  public  health. 

To  supervise  the  State  system  of  registration  of  births,  marriages 
and  deaths,  and  the  registration  of  prevalent  diseases. 

To  prepare  forms  for  obtaining  and  preserving  such  records. 

To  insure  the  faithful  registration  of  the  same  in  the  several  coun- 
ties and  in  the  central  bureau  of  vital  statistics  at  the  capital  of  the 
State. 

To  prepare  forms  with  proper  coupons  attached  for,  and  prescribe 
rules  regarding,  the  issue  and  use  of  transfer  permits  to  be  issued  by 
local  boards  of  health  for  the  transportation  of  dead  bodies  for 
burial  beyond  the  limits  of  the  county  where  the  death  occurs. 

To  secure  compliance  with  these  rules  on  the  part  of  every  com- 
mon carrier  or  person  in  charge  of  vessels,  railroad  trains  or  vehicles, 
and 

To  examine  and  report  upon  nuisances  affecting  the  security  of 
life  and  health  in  any  locality  where  the  people,  unable  to  gain  re- 
dress from  their  local  officials,  seek  the  aid  of  the  State  Board  of 
Health  by  petition  to  the  governor. 

Emphasis  was  given  to  these  duties  by  chapter  431  of  1881,  chap- 
ter 351  of  1882,  and  chapter  270  of  1885. 


16  Annual  Report  of  the 

Appropriations  and  Expenditures. 

To  commence  this  important  sanitary  undertaking  the 

Legislature  voted $15,  000  00 

Additional  appropriations  have  been  made  as  follows : 

For  year  from  October  1, 1881,  to  September  30, 1882.  20,  000  00 

For  year  from  October  1, 1882,  to  September  30,  1883.  15,  000  00 

For  year  from  October  1, 1883,  to  September  30, 1884.  20,  000  00 

For  year  from  October  1, 1884,  to  September  30, 1885.  20,  000  00 

Total $90,  000  00 


The  expenditures  of  the  board  for  the  above  five  years 
and  tour  months  of  its  existence,  as  shown  in  detail 
in  its  six  reports,  aggregate $89, 123  'J8 

Or  an  average  annual  expenditure  of $16,  710  72 

Subtracting  the  expenditures  from  the  appropriations,  there  is 
found  to  be  an  unexpended  balance  to  the  credit  of  the  Board  on 
October  1,  1885,  of  $876.02.  The  Legislature  appropriated  for  the 
fiscal  year  ending  September  30,  1886,  the  sum  of  $20,000,  so  that 
for  the  current  year  to  sustain  its  work  the  Board  has  this  legislative 
appropriation  of  $20,000  plus  $876.02  of  unexpended  balance  at  the 
end  of  the  last  fiscal  year,  or  $20,876.02. 

Public  Service  Rendered. 

The  first  three  reports  of  the  Board  give  in  concise  form  the  re- 
sults of  its  effort  to  call  into  existence,  hampered  as  it  was  with  im- 
perfect and  ambiguous  laws,  local  boards  of  health  in  all  the 
towns,  villages  and  cities  of  the  State,  numbering  over  1,300,  and  to 
put  them  in  communication  with  the  central  oflice.  The  service 
being  new,  it  was  diflicult  to  induce  hearty  compliance  with  the  law 
and  co-operation  in  a  work  essentially  in  the  interests  of  the  people. 

The  law  imposed  a  two-fold  duty  on  these  boards  (and  upon  the 
State  Board  the  duty  of  enforcing  it)  first  concerning  the  registra- 
tion of  vital  statistics,  and  secondly  in  reference  to  the  sanitary 
security  of  the  community.  The  efforts  of  the  State  Board  of 
Health  were  accordingly  put  forth  in  both  of  these  directions. 
Forms  for  certificates  of  births,  deaths  and  marriages,  for  burial  and 
transmit  permits,  as  well  as  for  registers  in  which  to  record  vital 
statistics,  had  to  be  prepared  and  sent  as  models  to  every  local  board 
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of  heftlth.  Information  how  to  record  these  vital  records  and  how 
and  when  to  forward  the  original  certificates  to  the  State  bnreaa  had 
ako  to  be  giTen  and  arrangements  made  with  a  printer  to  f  nmish 
these  r^atry  equipments  at  the  lowest  possible  rate.  Models  for 
ttoitary  rules  and  regulations  for  local  boards  of  health  had  also  to 
be  prepared,  involving  the  consideration  of  the  wants  of  these  local 
botrds  as  well  as  their  legal  powers.  As  each  local  board  organized, 
estimateB  of  the  registry  supplies  needed,  based  upon  population,  had 
to  be  prepared  and  sent,  so  that  some  correct  idea  might  be  formed 
of  the  expense  to  each  town,  village  or  city.  It  is  needless  to  say 
that  this  preliminary  work  entailed  a  vast  correspondence  as  well  as 
die  issuance  of  over  fifty  different  printed  circulars  of  information. 
In  addition  to  this  numerous  sanitary  investigations  were  under- 
taken, epidemics  grappled  with  and  stamped  out,  and  the  people 
instructed  as  to  the  connection  between  insanitary  conditions  and 
disease,  soffering  and  financial  loss. 

The  position  the  Board  attained  at  the  end  of  its  third  year  of 
pablic  service  was  well  summed  up  in  the  words  of  the  late  secretary, 
Dr.  Elisha  Harris. 

"  Called  into  existence  by  the  Legislature  of  1880,  after  twenty  or 
nore  of  the  States  had  founded  some  form  of  central  sanitary  service, 
ind  after  the  Nation  had  gratefully  witnessed  upon  a  vast  scale  the 
proof  that  sanitary  protection  and  vigorous  health  in  time  of  war 
UB  equivalent  to  the  strength  of  armies,  the  State  Board  of  Health 
of  New  York  organized  its  methods  of  public  service  on  the  basis 
of  a  broad  reliance  upon  the  share  and  enlightened  concern  which 
the  people  would  have  in  this  work  and  the  objects  of  health  laws. 
Hie  expectations  of  the  Board  in  this  particular  are  being  abundantly 
realized,  for  the  people  are  concerned,  and  in  their  primary  civil 
divisions  of  townships,  cities,  villages  and  school  districts,  are  giving 
|»actical  effect  to  whatever  this  Board  has  undertaken  to  do  in  com 
idiance  with  the  purposes  and  powers  defined  in  the  statutes  re- 
lating to  health. 

"  Though  not  wanting  in  certain  kinds  of  authority,  the  policy  of 
this  department  has  mostly  been  directly  the  converse  of  centrali- 
xation  or  dictation.  From  first  to  last  the  service  has  been  chiefly 
one  of  studious  instruction  and  guidance,  the  co-ordination  of  means 
to  practical  ends,  bringing  results  of  investigation  of  subjects  of 
general  importance  to  the  public  health  to  bear  upon  the  sanitary 
▼dfare  of  the  particular  communities  which  seek  the  aid  of  the 
Board."  .^ 
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A  review  of  the  work  of  the  last  two  vears,  when  the  results  of 
earlier  efforts  began  to  manifeHt  themselves  and  registration  had 
commenced  in  the  Central  Bureau,  will  aflFord  some  idea  of  the  ex- 
tent of  the  Board's  public  service  to  the  State. 

The  work  of  the  year  ending  September  30,  1884,  may  be  briefly 
summarized : 

In  thb  Depabtment  op  Vfial  SxAxiSTias. 

1.  During  this  year  for  the  first  time  registration  in  its  three 
branches,  births,  marriages  and  deaths  was  steadily  maintained,  and 
special  clerks  assigned  for  each  branch. 

2.  On  the  death  of  Dr.  Harris,  it  was  found,  that  the  registra- 
tion in  all  its  branches  was  nearly  two  years  behind,  owing  to  the 
fact  that  the  main  efforts  of  the  secretary  had  been  directed  toward 
the  then  more  important  work  of  explaining  the  law,  enlightening 
the  people  and  inducing  organization  of  local  boards.  How  to  write 
up  these  accumulated  arrearages  without  enlarging  the  office  staff 
till  such  enlargement  became  imperative  was  then  aserions  question. 
It  was  finally  decided  to  transfer  the  regular  clerks  to  current  work, 
and  to  employ  a  number  of  temporary  assistants  to  bring  up  the 
arrearages,  paying  them  by  the  piece.  This  was  done,  and  a  begin- 
ning made  in  March,  1884. 

3.  A  monthly  bulletin  of  mortality  was  also  issued,  the  first 
number  appearing  in  April,  so  that  while  arrearages  were  being  re- 
corded for  the  legal  value  they  might  have  in  the  settlements  of 
estates,  the  current  mortality  of  places  was  set  before  the  people  as 
the  best  argument  of  the  need  and  value  of  sanitary  work. 

4.  Coincident  with  the  issuance  of  the  monthly  bulletin  became 
the  need  of  an  office  mailing  list,  prepared  in  such  manner  as  on  the 
one  hand  to  embrace  all  parties  who  ought  to  receive  the  Board's 
publications  regularly,  and  on  the  other  to  obviate  the  long  and 
tedious  process  of  pressing  into  service  all  the  clerks  in  the  office  for 
the  purpose  of  doing  this  work  by  the  pen.  The  addresses  were  pre- 
pared in  sheets  printed,  perforated  and  mucillaged  like  postage 
stamps,  so  that  nothing  further  is  needed  in  despatching  any  publica- 
tion than  to  give  the  office  boy  the  regular  number  of  sheets  to  paste 
addresses  on  as  be  would  postage  stamps. 

5.  The  preparation  of  a  tabulated  nomenclature  of  causes  of 
cleath,  including  names  of  500  diseases,  in  English,  French,  German 
and  T>atin.  This  is  designed  for  use  of  health  officers,  registry  clerks 
and  physicians,  to  secure  uniformity  in  registration. 
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In  the  Dbpartment  of  Santtart  Work. 

During  the  year  there  was  a  large  demand  upon  the  Board  for 
sinitary  service  requiring  the  employment  of  expert  aid  ;  and  the 
report  shows  the  following  record : 

1.  Investigation  of  pleuro-pneumonia  in  Flatbnsh  where  it  was 
allied  cows  suffering  from  this  disease  were  kept  for  their  milk 
supply  and  their  flesh  sold  for  food  after  death. 

2.  Investigation  of  the  epidemic  of  diphtheria  at  Lansingborgh. 

3.  Issuance  and  widespread  distribution  of  a  sanitary  memoran- 
dum of  duties  in  the  presence  of  a  threatened  epidemic  of  cholera. 

4.  Examination  of  the  suitability  of  using  an  abandoned  burial- 
gronnd  for  the  erection  of  a  school-house  at  Port  Jervis. 

5.  The  preparation  of  a  law  to  protect  the  purity  of  potable  water 
supplies,  framed  in  response  to  constant  appeals  for  aid  which  could 
not  be  responded  to  without  additional  legislation. 

6.  The  maintenance  of  an  inspection  of  offensive  businesses  in 
Kings  and  Queens  counties,  the  dissemination  of  information  con- 
cerning them,  and  the  .public  accusation  of  such  as  were  found  to  be 
violating  the  governor's  orders. 

7.  The  investigation  of  alleged  cholera  at  Hoosick  Falls. 

8.  The  investigation  of  trichinosis  at  Arietta. 

9.  The  preparation  of  plans  for  the  drainage  of  the  Chemung 
canal  prism  at  Horseheads  and  supervision  of  work. 

10.  Investigation  of  insanitary  conditions  at  Yorktown. 

11.  Investigation  of  insanitary  conditions  at  Castleton. 

12.  Investigation  of  insanitary  conditions  at  Oneontxu 

13.  Investigation  of  insanitary  conditions  at  Yalatie. 

14.  Investigation  of  insanitary  conditions  at  Port  Byron. 

15.  Investigation  of  insanitary  conditions  at  Clifton  Springs. 

16.  Investigation  of  insanitary  conditions  at  Rochester,  Ulster 
county. 

17.  Investigation  of  condition  of  the  abandoned  Chemung  canal 
north  of  Elmira  city  line.     Plan  prepared  for  its  drainage. 

18.  Investigation  of  the  insanitary  condition  of  Havana,  and  pre- 
paration of  plan  for  its  improvement,  including  drainage  of  canal 
prism. 

19.  Investigation  of  large  swamp  areas,  and  suggested  plan  for 
their  sanitary  drainage. 

20.  Investigation  of  insanitary  condition  of  Saratoga  Springs,  and 
suggested  plan  for  its  improvement. 
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21.  Investigation  of  the  insanitary  condition  of  Martinville  and 
Beaver  creek  district,  Albany,  and  plan  for  remedy. 

22.  Investigation  and  report  upon  insanitary  condition  of  Port 
Richmond,  and  suggested  remedies. 

23.  Investigation  of  epidemic  of  typhoid  fever  at  Bath,  Stenben 
county. 

24.  Investigation  of  village  of  Malone  with  refereuce  to  its  need 
for  sanitary  drainage,  and  report  thereon. 

25.  Investigation  of  the  sewerage  of  the  city  of  Kingston,  and 
report  thereon. 

26.  Investigation  of  nuisance  at  Sucker  brook,  Canandaigna,  and 
remedies  therefor. 

27.  Investigation  of  the  summit  level  of  the  Chemung  canal,  and 
plan  for  its  drainage. 

28.  Investigation  of  Hoosick  Falls,  and  plan  proposed  for  its  drain- 
age. 

29.  Investigation  of  Ogdensbnrg,  and  its  need  of  sewerage,  with 
report  thereon. 

30.  Investigation  of  sanitary  condition  of  Syracuse,  with  report 
thereon. 

31.  Further  investigation  and  conclusion  of  the  examination  of 
the  alleged  nuisances  at  Glen  Cove,  and  report  thereon. 


For  year  ending  September  30,  1885,  the  following  is  a  sum* 
mary  of  the  work  aceomplished  : 

I.  Vital  Statistios. 

(1.)  The  work  of  bringing  up  an*earages  by  means  of  temporary 
assistants,  which  was  begun  in  March  of  the  previous  year,  has  been 
continued,  and  51,800  certificates  of  births,  deaths  and  marriages  re- 
corded in  this  way,  besides  the  preparation,  with  dictionary,  alpha> 
betical  precision,  of  four  indexes,  each  index  containing  21,000 
names,  with  reference  to  volume  and  page  of  register  in  which 
particulars  regarding  every  name  may  be  found. 

(2.)  A  derk  has  also  been  kept  busy  on  the  current  Death  Regis- 
ter, another  on  the  Birth  Register,  and  a  third  on  the  Marriage 
Raster,  so  that  no  further  arrearages  have  been  allowed  to  aoeamo? 
late. 
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(3.)  The  Bnlletin  of  Mortality  has  been  issaed  monthly,  and  has 
been  growing  in  fulness  and  accnracy.  Several  places,  notably 
Troy  and  Gohoes,  where  saspicion  as  to  the  completeness  of  their 
mortality  returns  had  been  entertained,  were  visited  by  the  Assistant 
Secretary,  the  records  of  cemeteries  as  to  interments  taken  and 
compared  with  the  actual  return  of  deaths.  The  discrepancies  thus 
ascertained  formed  the  basis  of  correspondence  with  local  boards 
health  that  has  resulted  in  reforms  beneficial  to  sanitary  service. 

(4.)  The  weakness  of  the  law  providing  for  registration  having 
frequently  been  demonstrated  in  the  efforts  of  the  Board  to  induce 
local  registration,  an  effort  was  made  during  the  past  year  to  remedy 
existing  defects.  It  was  found  necessary  to  frame  an  entirely  new 
Iaw,pre8erving  all  the  salient  features  of  the  old,  and  introducing  such 
Dew  provisions  as  the  experience  of  the  Board  seemed  to  warrant. 
Thia  resulted  in  the  passage  of  chapter  270  of  the  laws  of  1885,  by 
which  local  boards  have  since  worked  and  are  now  satisfactorily 
working.     The  main  features  of  the  new  law  are : 

Ist.  The  placing  of  the  obligation  to  return  to  the  local  registrar 
certificates  for  registration 

(a)  In  the  case  of  births,  on  the  parent  or  guardian, 

(b)  In  the  case  of  marriages,  on  the  groom, 

(c)  In  the  case  of  deaths,  upon  the  undertaker,  or  person  having 
charge  of  the  body. 

M,  The  making  more  definite  the  powers  of  local  boards  of 
health,  and  giving  to  the  State  Board  authority  to  call  upon  them  to 
convene  whenever  it  is  considered  necessary  in  the  interests  of  the 
public  health. 

(5.)  A  form  for  the  recording  of  still  births  has  been  prepared 
and  gent  to  every  local  board  of  health,  so  that  the  number  of  such 
occnrring  in  any  locality  will  be  preserved  for  the  sanitary  informa- 
tion conveyed. 

(6.)  Two  new  record  books  have  been  devised  and  put  in  opera- 
tion ;  (a)  one  containing,  alphabetically  arranged,  an  account  with 
every  local  board  of  health  in  the  State,  showing  the  monthly  re- 
ceipts of  certificates  of  births,  deaths  and  marriages  and  still  births ; 
(b)  The  other  containing  the  personnel  of  every  local  board  of 
health,  and  the  post-office  address  of  the  different  members. 

These  form  the  two  working  factors  in  the  bureau ;  the  one 
abows  the  boards  that  are  delinquent,  and  the  other  their  post-office 
addresses,  so  that  an  active  correspondence  may  be  maintained  to 
bring  them  up  to  the  proper  standard. 
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2.   Sanitaby  Work. 

Dnring  the  year  there  has  been  a  considerable  tax  on  the  engineer- 
ing and  sanitary  resources  of  the  board.  The  following  are  among 
the  chief  works  undertaken : 

1.  Investigation  of  the  insanitary  condition  of  the  Albany  basin, 
and  plan  for  its  improvement. 

2.  Preparation  of  rules  and  regulations  for  the  protection  of  the 
purity  of  the  water  supply  of  the  city  of  Bochester. 

3.  Investigation  of  and  report  upon  epidemic  of  diphtheria  at 
Sandy  Hill,  involving  an  engineering  examination  of  the  locality 
and  chemical  and  biological  examination  of  the  water  supply. 

4.  Preparation  and  approval  of  further  plan  for  the  drainage  of 
the  Chemung  canal  prism  in  the  village  of  Havana. 

5.  Investigation  of  the  defilement  of  the  potable  water  supply  of 
the  village  of  Fredonia,  and  the  preparation  of  rules  for  the 
preservation  of  its  purity. 

6.  Investigation  of  and  report  upon  the  drainage  of  a  swamp  in 
the  town  of  Westchester,  near  Clason^s  Point. 

7.  Preparation  of  a  further  plan  for  the  drainage  of  the  prism  of 
the  abandoned  canal,  between  the  villages  of  North  Elmira  and 
Pine  Valley. 

8.  Investigation  of  the  drainage  of  the  new  court-house  in  the  city 
of  Lockport,  and  report  thereon. 

9.  Investigation  of  and  report  upon  Elmira  Reformatory  sewer, 
and  plan  for  its  construction. 

10.  Report  upon  the  sewerage  of  the  village  of  Warsaw,  and  plan 
for  the  disposal  of  its  sewage. 

11.  Investigation  of  and  report  upon  a  malarial  nuisance  in  the 
town  of  Florida,  Montgomery  county. 

12.  Investigation  of  and  report  upon  a  malarial  nuisance  at 
Fairport. 

18.  Inyestigation  of  and  report  upon  the  sewerage  of  Middle- 
town,  Orange  county. 

14.  Investigation  of  and  report  upon  the  insanitary  condition  of 
Canajoharie. 

15.  Investigation  of  and  report  upon  the  insanitary  condition  of 
Johnstown. 

16.  Investigation  of  and  report  upon  malarial  conditions  at  Har- 
rison, Westchester  county. 


State  Board  of  Health.  23 

17.  Investigation  of  and  report  upon  a  Blaughter-bouso  nuisance 
at  Havana. 

18.  Investigation  of  and  report  upon  an  open  sewer  nuisance  at 
Cohoes. 

19.  Investigation  of  and  report  upon  the  insanitary  conditions  at 
Bhinebeck. 

20.  Preparation  of  plan  for  the  drainage  of  the  abandoned  canal 
at  Rome. 

21.  Preparation  of  plan  for  the  drainage  of  the  Binghamton 
Insano  Asylum. 

22.  Investigation,  by  order  of  the  governor,  of  a  drainage  nuis- 
ance at  Mt.  Yernon  and  preparation  of  plans  for  its  abatement. 

23.  Examination  of  sources  of  pollution  of  the  water  supply  of 
the  city  of  Cortland,  and  suggested  remedies. 

24.  Various  inspections  of  the  condition  of  factories  on  Newtown 
creek  and  vicinity. 

A  lai^  correspondence  with  local  boards  to  induce  local  action  in 
the  removal  of  nuisances  which  they  were  entirely  able  to  deal  with 
nnassistedy  and  various  warnings  to  local  boards  to  institute  general 
Vciccination  and  revaccination  in  their  respective  localities  to  protect 
the  State  from  the  small-pox  epidemic  then  raging  in  Canada,  which 
has  been  productive  of  such  good  results  that  the  State  has  been  saved 
from  its  ravages. 

Not  over  two-thirds  of  the  local  boards  of  the  State  required  by 
law  are  making  complete  returns  of  their  vital  statistics  to  the  cen- 
tral bureau.  When  complete  returns  are  received  from  all  parts  of 
the  State,  at  least  three  additional  recording  clerks  will  be  needed 
for  the  mere  clerical  work  of  registering  the  records. 


Special  Work  Intrusted  to  the  State  Board  op  Health. 

Administration  of  the  Lcm  to  Prevent  the  Adulteration  of  Food 

and  Drv^a. 

On  May  28,  1881,  the  Legislature  passed  the  law  known  as  chap- 
ter 407  of  1881,  entitled  "An  act  to  prevent  the  adulteration  of  food 
and  drugs,"  which  required  the  State  Board  of  Health  within  thirty 
days  thereafter  to  meet  and  adopt  measures  for  its  enforcement  and 
prepare  rules  and  regulations  for  collecting  and  examining  articles 
of  food  or  drugs,  and  for  the  appointment  of  necessary  inspectors 
tad  analysts. 
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To  enter  npon  this  new  field  of  duty,  the  Legislature  voted  the 
inadeqaate  sum  of  $10,000  and  failed  to  make  any  farther  appro- 
priation for  the  three  subsequent  years.  This  disproportion  of  means 
to  the  ends  sought  will  be  the  more  apparent  when  it  is  considered 
that  but  for  on^e  branch  of  this  work,  that  relating  to  dairy  products 
which  the  Legislature  of  1884  placed  under  a  separate  commission, 
the  sum  of  $80,000  was  voted  and  $50,000  the  following  year,  while 
for  the  entire  field,  during  a  period  of  four  years  from  May  28, 
1881  to  June  13,  1885,  but  $10,000  was  appropriated. 

The  Board  met  within  the  time  prescribed  by  law  and  decided,  as 
a  first  step  in  carrying  out  the  provisions  of  the  act,  to  make  a  care- 
ful examination  of  tlie  food  and  drugs  sold  in  different  parts  of  the 
State  in  order  to  ascertain  the  nature  and  extent  of  the  adulteration 
practiced  ;  also  to  examine  the  methods  of  analysis  in  use  for  the 
detection  of  such  adulterations,  and  to  have  presented  for  the  use  of 
those  on  whom  the  enforcement  of  the  act  would  finally  devolve  the 
best  literature  on  the  subject.  The  administration  of  the  law  was 
referred  to  the  sanitary  committee  and  the  following  analysts  elected : 

Prof.  G.  C.  Caldwell,  Ph.  D.,  Cornell  University. 

Prof.  A.  H.  Chester,  Ph.  D.,  Hamilton  College. 

Prof.  E.  Q.  Love,  Ph.  D.,  New  York. 

Prof.  8.  A.  Lattimore,  Ph.  D.,  Rochester  University. 

Prof.  Wm.  H.  Pitt,  M.  D.,  Buffalo. 

Prof.  F.  E.  Englehardt,  Ph.  D.,  Syracuse. 

Also  two  inspectors  to  collect  samples. 

The  work  was  divided  up  among  the  chemists  as  follows : 

Animalfood. 

I.  Milk  fresh  and  condensed.  Undertaken  by  C.  F.  Chandler, 
Ph.  D.,  chairman  of  the  committee. 

II.  Butter,  dairy  and  artificial,  cheese,  lard,  olive  oil  and  fruit 
essences.  Assigned  to  G.  C.  Caldwell,  Ph.  D.,  Cornell  University, 
Ithaca,  N.  Y. 

III.  Canned  meats  and  animal  foods,  fresh,  smoked,  salted,  can- 
ned, extracts  and  essences  of  meat  and  fish,  gelatine  and  isinglass. 
Assigned  to  A.  H.  Chester,  Ph.  D.,  Hamilton  College,  Clinton,  N.  Y. 

Vegetable  food, 

lY.  Cereals  and  the  products  and  accessories  of  flour  and  bread 
foods,  wheat,  rye,  barley  and  rice,  oatmeal,  cornmeal,  sago,  tapioca 
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and  legnminonB  preparations,  special  artificial  foods  for  infants  and 
invalids,  baking  powders,  cream  tartars,  bicarbonate  of  soda,  bicar- 
bonate of  ammonia,  alam  powders  and  the  ^'alnm  question."     As 
agned  to  E.  G.  Love,  Ph.  D.,  New  York. 

V.  Oanned  fruits  and  vegetables,  preserves,  vinegar,  pickles, 
mustard,  ginger,  spices,  antiseptics  employed  in  preserving,  glazing 
and  enamel  as  affecting  food  aflicles.  Assigned  to  S.  A.Lattimore, 
Ph.  D.,  University  of  Rochester,  Rochester,  N.  Y. 

VI.  Sugars,  sjrnps,  molasses,  glucose,  confectionery,  honey  and 
soda-water  syrups.     Assigned  to  W,  H.  Pitt,  M.  D.,  Buffalo,  N.  Y. 

VII.  Tea,  coffee,  cocoa  Assigned  to  S.  A.  Lattimore,  Ph.  D., 
University  of  Rochester,  Rochester,  N.  Y. 

VIII.  Wines,  beers,  spirits  and  cordials.  Assigned  to  F.  £. 
Englehardt,  Ph.  D.,  Syracuse,  N.  Y. 

Druffs. 

IX.  Crude  vegetable  and  animal  drugs.  Assigned  to  F.  Hoff- 
man, Ph.  D.,  New  York. 

X.  Pharmaceutical  chemicals  and  their  preparations.  Assigned 
to  F.  Hoffman,  Ph.  D.,  New  York. 

XI.  Gelatine  and  sugar-coated  and  compressed  pills  of  quinine. 
Assigned  to  Q.  C.  Caldwell,  Ph.  D.,  Cornell  University,  Ithaca,  N.  Y. 

XII.  Granular  effervescent  salts,  fluid  citrate  of  magnesia,  seid- 
litz  powders.  Assigned  to  W.  G.  Tucker,  M.  D.,  College  of  Phar- 
macy, Albany,  N.  Y. 

The  inspectors  traveled  over  the  State  collecting  samples,  which 
were  carefully  labeled,  numbered,  recorded  and  sent  to  the  proper 
analyst,  and  in  the  Second.  Third  and  Fourth  Reports  arc  given 
elaborate  reports  of  the  work  done,  including  tables  of  the  articles 
analyzecJ,  and  the  results  of  the  analyses,  as  well  as  detailed  state- 
ments of  expenditures. 

Numerous  cases  were  prepared  for  prosecution,  complaints  made, 
the  sellers  of  adulterated  articles  arrested,  indicted  and  held  for 
trial. 

In  regard  to  milk,  that  sold  by  two  hundred  and  fifty  different 
parties  was  examined,  and  exhaustive  reports  written,  on  milk  fresh 
and  condensed  ;  the  effect  of  various  kinds  of  feed  upon  milk,  the 
(►rewer's  grain  question,  with  microscopic  examination  and  ilhistra- 
lions  of  cream,  pure  milk,  skimmed  milk  and  unhealthy  milk. 
Cheese  and  its  adulterations  were  also  examined. 
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Law  to  Regulate  the  Stamdard  of  lUuminating  Oils  and  Fluids. 

On  the  6th  of  June,  1882,  the  above  act  was  passed.  Like  the 
law  to  prevent  the  adulteration  of  food  and  drugs,  its  administrar- 
tion  was  placed  upon  the  State  Board  of  Ilealth,  and  an  appropria- 
tion of  $5,000  made  for  its  enforcement. 

Its  execution  was  also  assigned  to  ^e  Sanitary  Committee  of  the 
Board,  and  the  work  and  expenditures  will  be  found  set  forth  in 
great  detail  in  the  second,  third  and  fourth  reports  of  the  Board. 

The  law  having  fixed  the  legal  flash  test  for  oil  at  100  degrees. 
Fahrenheit,  according  to  the  instrument  and  methods  approved  by 
the  State  Board  of  Health,  it  was  incumbent  upon  the  Board  to  de- 
termine upon  a  proper  tester  and  methods  by  which  oils  could  be 
examined. 

Accurate  details  of  the  examination  of  every  tester  in  use,  and  of 
the  steps  which  led  to  the  adoption  of  the  Now  York  State  tester, 
are  fully  set  forth  in  the  published  reports. 

The  oils  sold  in  the  State  were  fully  examined,  and  startling  facts 
disclosed,  shedding  much  light  on  the  origin  of  kerosene  horrors. 
An  oil  was  found  in  the  market  that  flashed  at  the  ordinary  summer 
temperature  of  the  laboratory.  Several  cases  were  prepared  for  trial, 
and  a  notable  conviction  secured  in  Batavia  of  an  agent  who  had 
been  flooding  western  New  York  with  a  dangerous  illuminating 
fluid.  The  reports  give  the  details  of  the  work  done,  the  flashing 
point  of  the  various  oils  examined,  and  the  efforts,  successful  and 
unsuccessful,  to  secure  the  indictment  and  punishment  of  violators 
of  the  law.  The  result  has  been  to  rid  the  market  of  a  large  part  of 
the  dangerous  illuminators  with  which  it  had  been  previously 
flooded. 

Note. 

The  last  Legislature  appropriated  $10,000  to  administer  both  the 
food  and  drug  and  oil  laws,  and  three  chemists  of  the  Board  are 
actively  engaged  in  this  work. 

Their  reports  will  be  ready  for  the  present  Legislature. 

Beers  and  MaU  Liquors. 

The  last  Legislature  also  imposed  upon  the  State  Board  another 
specific  duty  :  to  examine  all  the  beers  and  malt  liquors  brewed  or 
distilled  m  this  State,  appropriating  $3,000  for  the  work.  Samples 
representing  the  product  of  every  brewer  in  the  State  have  been 
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collected,  to  the  Dumber  of  500  and  analyzed.  A,  report  on  the 
entire  subject  is  being  prepared  and  will  be  ready  for  the  present 
Lapslature. 

The  above  SDinuiary  of  the  Board's  work  is  respectfully  submitted, 
shoving,  with  entire  confidence,  that  upon  close  examination  it  will 
be  found  to  compare  favorably  both  as  to  eflScIency  and  economy 
vhfa  any  departments  of  the  SCate's  service. 

ERA8TUS  BROOKS, 

Chairman. 


FINANCIAL  EXHIBrr. 


Financial  exhibit  for  year,  October  1,  1884,  to  September  30,  1885, 
total,  $25,738.05.    Made  up  as  follows  : 

For  members'  traveling  expenses $1, 113  37 

For  miscellaneous  expenses 3,  995  84 

For  expert  services 3,  910  96 

For  salaries  and  wages 13, 056  25 

For  expressage  and  telegraphing 230  19 

For  pnnting  and  stationery 3,  073  37 

For  library 103  96 

For  petty  cash 99  11 

For  furniture 155  00 

Total $25,  738  05 

Balance  unexpended  October  1,  1884 $6,  614  07 

Special  appropriation  for  year 20,  000  00 


ir 


$26,  614  07 
Deduct  above  expenses 25,  738  05 

Leavmg  a  balance  October  1,  1885,  of $876  02 


Traveling  and  Nfxjessary  Expenses  of  Members. 

1884. 

Oct.    18.  Erastus  Brooks,  per  itemized  account $96  43 

Nov.  15.  James  T.  Gardiner,  per  itemized  account. .  15  00 

20.  J.  Savage  Delavan,  per  itemized  account..  10  60 

Dec.     9.  James  T.  Gardiner,  per  itemized  account. .  24  65 

17.  Alfred  Mercer,  per  itemized  account 52  71 

17.  Alfred  L.  Carroll,  Secretary,  per  itemized 

account 36  85 

25.  James  T.  Gardiner,  per  itemized  account.  43  57 

25.  Dr.  Edward  M.  Moore,  per  itemized  Account  32  4Q 

29.  George  W.  Cooke,  per  itemized  account 35  50 

30.  Erastus  Brooks,  per  itemized  account 50  95 

1885. 

Jan.    29.  James  T.  Gardiner,  per  itemized  account..  13  92 

Feb.    17.  Wm.  M.  Smith,  per  itemized  account 25  90 

28.  Wm.  M.  Smith,  per  itemized  account 11  50 
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May 


1S85. 
Apr.  7. 
16. 
20. 
28. 
11. 
23. 
23. 
15. 
21. 

4. 
29. 

2. 

7. 

7. 
11. 
17. 
20. 
27. 
28. 

6. 

25. 

25. 

Sept.  29. 

29. 


ErastuB  Brooks,  per  itemized  acconnt 

James  T.  Gardiner,  per  itemized  account. 
£.  M.  Moore,  per  itemized  account. . . 


Jane 
Jalv 


Aug. 


dames  ±.  vraraiuer,  per  iiemizea  a 

E.  M.  Moore,  per  itemized  account 

Woolsey  Johnson,  per  itemized  account.. 
James  T.  Gardiner,  per  itemized  acconnt. 
James  T.  Gardiner,  per  itemized  acconnt. 
George  W.  Cooke,  per  itemized  account. . 
Fred'k  Carman,  per  itemized  account. . .  . 
James  T.  Gardiner,  per  itemized  acconnt. 
Alfred  L.  Carroll,  per  itemized  account. . . 
James  T.  Gardiner,  per  itemized  account. 

Erastus  Brooks,  per  itemized  account 

George  W.  Cooke,  per  itemized  account . . 
J.  Savage  Delavan,  per  itemized  account. . 
Alfred  L.  Carroll,  per  itemized  account. . . 
J.  Sava^  Delavan,  per  itemized  account. . 
Fred'k  Carman,  per  itemized  account  .... 
Greorge  W.  Cooke,  per  itemized  account. . 
Alfred  L.  Carroll,  per  itemized  account . . . 
Alfred  L.  Carroll,  per  itemized  account... 
Edward  M.  Moore,  per  itemized  account. . 
Dr.  Alfred  Mercer,  per  itemized  account. . 
George  W.  Cooke,  per  itemized  account . . 
Erastus  Brooks,  per  itemized  account 


29 


$35  55 

16  60 
36  68 
31  70 
21  16 

17  35 
30  49 

9  40 

23  00 
6  45 

17  30 
59  38 
41  92 
13  40 
5  00 

24  01 
19  08 
29  80 
19  26 
19  16 
35  95 
39  58 
24  36 
86  91 


$1,113  37 


1S84. 
Oct    14. 
14. 

26. 

Xov.    5. 

30. 
Dec  11. 

16. 

17. 

80. 

1885. 

Jan.     5. 

8. 


Expert  Sbbviobs. 

O.  8.  Wilson,  services  as  engineer 

Arthur  HoUick,  services  as  sanitary  in- 
spector. . . .  ? 

Horace  Andrews,  services  as  sanitary  engi- 
neer   

Arthur  Hollick,  services  as  sanitary  in- 
spector   

A.   D.   Lake,  report  on  enteric  fever 

Horace  Andrews,  services  as  sanitary  engi- 
neer  

O   S.  Wilson,  services  as  sanitary  engineer. 

O.  S.  Wilson,  services  as  sanitary  engineer. 

L.  McLean,  services  examining  cow  stables.. 

Willis  G.  Tucker,  analysis  of  cheese  and 
water 

Arthur  Hollick,  services  as  sanitary  in- 
apector 


$170  00 

10  00 

180  00 

20  00 
10  00 

200  00 

270  00 

180  00 

50  00 

97  20 
10  00 
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1884. 
Jan.  15.  Horace  Andrews,  services  as  sanitary  engi- 
neer    $150  00 

15.  P.  0.  Curtis,  M.  D.,  medical  inspection 5  00 

15.  O.   S.   Wilson,  C.  E.,  services  as  sanitary 

engineer 80  00 

29.  O.  S.  Wilson,  C.  E.,  services  as  sanitary 

engineer 140  00 

Feb.     5.  Horace  Andrews,  services  as  sanitary  engi* 

neer 150  00 

Mar.  10.  O.  8.  Wilson,  services  as  sanitary  engineer.  200  00 
10.  Horace  Andrews,  services  as  sanitary  engi- 
neer    160  00 

ADftl   2.  F.  C.  Curtis,  medical  inspection 5  00 

7.  O.  S.  Wilson,   C.   E.,  services  as  sanitary 

engineer * 180  00 

7.  Horace  Andrews,  C.  E.,  services  as  sanitary 

engineer  150  00 

28.  O.  S.   Wilson,  C.  E.,  services  as  sanitary 

engineer 130  00 

May     5.  W.  (J.  Tucker,  water  analyses 85  00 

5.  Horace  Andrews,  C.  E.,  services  as  sanitary 

engineer 70  00 

25.  O.  S.  Wilson,  C.  E.,  services  as  sanitary 

engineer 153  00 

25.  Horace  Andrews,  services  as  sanitary  engi- 
neer    160  00 

June    4.  Richard  Prescott,  sanitary  engineering. ...  80  00 

19.  Horace  Andrews,  sanitary  engineering. .. .  80  00 
7.  James  T.  Gardiner,  sanitary  engineering. . .  127  60 
7.  Arthur  Hollick,  sanitary  inspector 30  00 

20.  Wm.  Hailes,  M.  D.,  biological  examination 

of  waters  per  list 313  26 

23.  F.  C.  Curtis,  medical  investigator 10  00 

Aug.    3.  Horace  Andrews,  sanitary  engineering 5  00 

Aug.  17.  James  T.  Gardiner,  consulting  engineer. . .  195  00 

Sept.  11.  Horace  Andrews,  sanitary  engineer 20  00 

25.  James  T.  Gardiner,  consulting  engineer. . .  150  00 

25.  F.  C.  Curtis,  M.  D.,  medical  inspector  ....  5  00 

$3,910  96 

MiSCBLLANBOUS   EXPENSES. 

1884. 

Oct.    14.  O.  S.  Wilson,  expenses $66  62 

14.  Arthur  Hollick,  expenses 5  60 

14.  I.  L.  Carman,  engrossing  8  sheets  of  death 

certificates  and  47  ot'births 56  00 

14.  Engrossing  21  certificates  of  births 21  00 
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1884. 
Oct.    16. 


Xov. 


Dec 


26. 
31. 

1. 

6. 
15. 

1. 

1. 

1. 

1. 

1. 
11. 
15. 
16. 
17. 
17. 
17. 
29. 

29. 


1885. 
Jtn.      2. 

5. 

6. 

5. 

15. 

15. 
15. 
15. 
15. 
30. 

30. 

Feb.      3. 

3. 

lUr      2. 

2. 
3. 


H.  Batchelder,  engrossing  88  sheets  of  death 
certificates. ^ 

Horace  Andrews,  expens^ 

Brace  M.  Gallien,  125  sheets  births 

Anna  L.  Mattimore,  96  sheets  deaths 

Arthur  HoUick,  expenses 

I.  L.  Carman,  30  sheets  births 

Howard  Batchelder,  96  sheets  deaths 

Brace  M.  Grallien,  110  sheets  death 

Anna  L.  Mattimore,  75  sheets  deaths 

Anna  L.  Mattimore,  typewriting 

I.  L.  Carman,  20  sheets  births 

Horace  Andrews,  expenses 

I.  L.  Carman,  30  sheets  births 

Frederick  Carman,  expenses 

O.  S.  Wilson,  expenses 

O.  S.  Wilson,  expenses 

Howard  Batchelder,  16  sheets  deaths 

J.  N.  McCormack,  subscription  to  confer- 
ence of  State  Board  of  Health,  Washington, 

Geor^  H.  Bobie,  assessments  to  investigate 
disinfectants 

Brace  M.  Gallien,  engrossing  125  sheets 
births 

Anna  L.  Mattimore,  engrossing  67  sheets 
certificates 

Anna  L.  Mattimore,  typewriting 

Arthur  HoUick,  expenses 

Isabel  L.  Carman^  engrossing  10  sheets 
births 

Horace  Andrews,  expenses 

F.  C.  CnrtiSy  M.  D.,  expenses 

O.  S.  Wilson,  expenses 

O.  S.  Wilson,  expenses 

Anna  L.  Mattimore,  engrossing  83  sheets 
births 

Greorge  H.  Allen  copying  records  of  inter- 
ments in  Cohoes  cemeteries 

Brace  M.  Gallien,  engrossing  125  sheets 
births 

Horace  Andrews,  expenses 

Isabel  L.  Carman,  engrossing  34  sheets 
births 

Anna  L.  Mattimore,  engrossing  55  sheets 
births. 

Anna  L.  Mattimore,  typewriting 

Brace  M.  Gallien,  engrossing  100  sheets 
births 


$88  00 
17  53 

125  00 
96  00 
12  30 
30  00 
96  00 

110  00 
75  00 
22  20 
20  00 
24  86 
30  00 
6  05 

49  36 
30  56 
16  00 

10  00 

50  00 


125  00 

67  00 

26  20 

1  30 

10  00 
19  74 
3  85 
26  96 
73  48 

83  00 

6  00 

125  00 

8  80 

34  00 

55  00 
25  46 

100  00 
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1885. 

Mar.  10  I.  L.  Carman,  engrossing  7  sheets  births. ...  $7  00 

10.  O.  S.  Wilson,  expen|es 22  08 

10.  Horace  Andrews,  ei^nses 12  85 

10.  Anna    L.   Mattimore,   engrossing  twenty- 
nine  sheets  births. 29  00 

10.  Anna  L.  Mattimore,  typewriting 14  00 

10.  Anna  L.  Mattimore,  indexing 59  04 

Apr.    2.  I.  L.  Carman,  indexing 24  00 

2.  F.  C.  Curtis,  expenses. 2  91 

8.  B.    M.    Gallien,    engrossing  thirteen   and 

three-fifths  sheets  births 13  60 

3.  Brace  M.  Gallien,  indexing 72  00 

7.  O.  S.  Wilson,  expenses 31  57 

10.  Horace  Andrews,  C.  E.,  expenses 30 

10.  Isabel  L.  Carman,  indexing 24  00 

10.  B.  M.  Gallien,  indexing,  etc.    84  00 

22.  I.  L.  Carman,  indexing,  etc 24  00 

28.  O.  S.  Wilson,  expenses 32  70 

May     1.  Anna  L.  Mattimore,  indexing,  etc 75  60 

1.  Anna  L.  Mattimore,  typewriting 20  00 

10.  I.  L.  Carman,  indexing 9  60 

10.  O.  S.  Wilson,  expenses 32  20 

25.  Horace  Andrews,  expenses 18  11 

25.  B.  M.  Gallien,  indexing 84  00 

June   4.  Richard  Prescott,  expenses 6  40 

4.  Anna  L.  Mattimore,  indexing 113  52 

19.  B.  M.  Gallien,  indexing 72  00 

19.  Horace  Andrews,  expenses 51  02 

July    6.  B.  M.  Gallien,  indexing. , 112  00 

().  Anna  L.  Mattimore,  indexing,  etc 84  92 

7.  James  T.  Gardiner,  expenses 21  08 

7.  Arthur  HoUick,  expenses 3  65 

10.  Maria  Pratt,  indexing 48  00 

10.  I.  L.  Carman,  indexing 76  00 

20.  B.  M.  Gallien,  indexing 56  00 

23.  F.  C.  Curtis,  expenses 4  17 

Aug.   3.  Horace  Andrews,  expenses 5  15 

6.  Anna  L.  Mattimore,  indexing,  etc 81  52 

13.  I.  L.  Carman,  indexing. .    36  40 

17.  James  T.  Gardiner,  expenses 70  00 

17.  Maria  Pratt,  indexing. 96  00 

17.  I.  L.  Carman,  indexing 56  00 

Sept.  11.  Horace  Andrews,  expenses 2  32 

11.  Anna  Ii.  Mattimore,  indexing,  etc 58  02 

25.  I.  L.  Carman,  indexing 30  00 

25.  James  T.  Gardiner,  expenses 33  55 

25.  F.  C.  Curtis,  M.  D.,  expenses 3  85 

25.  Maria  Pratt,  indexing 168  00 
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1885. 

Sept.  25.  L.  W.  Pratt,  engrossing  100  pages  of  mar- 
riages   $125  00 

25.  Anna  L.  Mattimore,  indtfjting 40  84 


$3,995  84 


Salaries  and  Wages. 

1884. 

Oct,    31.  For  amount  of  pay  roll,  October $1,066  65 

Nov.  30.  For  amount  of  pay-roll,  November 1,066  65 

Dec.   31.  For  amount  of  pay-roll,  December 1,085  45 

1885. 

Jan.    31.  For  amount  of  pay-roll,  January 1,124  99 

Feb.   28.  For  amount  of  pay-roll,  February 1,124  99 

Mar.  31.  For  amount  of  pay-roll,  March 1,125  02 

April  30.  For  amount  of  pay-roll,  April 1,124  99 

May  31.  For  amount  of  pay-roll.  May 1,124  99 

Jnne  30.  For  amount  of  pay-roll,  June 1,125  02 

Jnly  31.  For  amount  of  pay-roll,  July 1,029  15 

Aa<r.  31.  For  amount  of  pay-roll,  August  ...    1,029  15 

Sept.  30.  For  amount  of  pay-roll,  September 1,029  20 


Expressagb  and  Telegraphing. 
1884. 

Nov.    5.  Commercial  Telephone  Co.,  October 

5.  Western  Union  Telegraph  Co.,  October . . . 

5.  American  Express  Co.,  October 

5.  Kational  Express  Co.,  October 

Dec     1.  Commercial  Telephone  Co.,  November. . . . 

1.  National  Express  Co.,  November 

1.  American  Express  Co.,  November 

1.  Baltimore     and     Ohio     Telegraph     Co., 

November 

1885. 
Jan.     5.  Western  Union  Telegraph  Co.,  December. . 

5.  Five  Cent  Express  Co.,  November 

5.  National  Express  Co.,  December 

5.  American  Express  Co.,  December 

5.  Hudson  River  Telephone  Co.,  December. . 

Feb.     3.  Hudson  River  Telephone  Co.,  January 

3.  Western  Union  Telegraph  Co.,  January. . . 

3.  American  Express  Co.,  January 

8.  National  Express  Co.,  January 

5 


$13,056  25 

$5  00 

1  36 

6  05 

6  00 

6  00 

4  45 

7  20 

1  03 

1  42 

2  00 

9  40 

6  95 

5  00 

5  20 

1  90 

5  35 

3  70 
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1885. 
Feb.    5.  Bankers    and    Merchants'    Telegraph   Co., 

December 

Mar.  '5.  Hudson  River  Telephone  Co.,  December  . 
5.  Bankers  and     Merchants'    Telegraph   Co., 

February 

5.  Western  Union  Telegraph  Co.,  February. . 

5.  American  Express  Co.,  February 

6.  National  Express  Co.,  February 

5.  Baltimore  and  Ohio  Telegraph  Co.,  Febru- 
ary   

April  2.  Hudson  River  Telephone  Co.,  March 

2.  l^atlonal  Express  Co.,  March 

2.  Western  Union  Telegraph  Co.,  March 

2.  American  Express  Co.,  March 

May    5.  American  Express  Co.,  April 

5.  National  Express  Co.,  April 

5.  Hudson  River  Telephone  Co.,  April 

6.  Western  Union  Telegraph  Co.,  April 

June  4.  Western  Union  Telegraph  Co.,  May 

4.  Hudson  River  Telephone  Co.,  May 

4.  National  Express  Co.,  May 

4.  American  Express  Co.,  May 

19.  Baltimore  &  Ohio  Telegraph  Co.,  May 

July    1.  American  Express  Co.,  June 

1.  Western  Union  Telegraph  Co.,  June 

1.  Hudson  River  Telephone  Co.,  June 

7.  National  Express  Co.,  June 

Aug.   3.  Baltimore  &  Ohio  Telegraph  Co.,  June. . . . 

0.  Hudson  River  Telephone  Co.,  July 

13.  Western  Union  Telegraph  Co.,  July 

13.  American  Express  Co.,  July 

Sept.  11.  Hudson  River  Telephone  Co.,  August 

11.  Western  Union  Telegraph  Co.,  August. . . . 

11.  National  Express  Co.,  August 

17.  American  Express  Co.,  August 

30.  Western  Union  Telegraph  Co.,  September. . 

30.  Hudson  River  Telephone  Co.,  September.. 

30.  American  Express  Co.,  September 

30.  National  Express  Co.,  September 


Printing  and  Stationert. 
1884. 

Nov.  22.  Weed,  Parsons  &  Co.,  printing 

22.  Edwin  Ellis  &  Co.,  stationery 

26.  Fergus  Halpen,  printing 

Dec.    3.  Van  Benthuysen  &  Co.,  printing .... 
10.  Fergus  Halpen,  printing. 


$0  33 

5  20 

25 

2  38 

2  50 

4  35 

78 

6  00 

3  00 

8  78 

3  35 

2  45 

3  15 

5  10 

6  19 

8  37 

5  00 

6  60 

5  90 

26 

2  10 

10  36 

5  25 

3  55 

37 

5  00 

8  55 

4  35 

5  00 

10  06 

9  20 

6  15 

5  20 

5  25 

1  50 

3  35 

$220  19 

$250  05 

5  65 

4  75 

125  00 

10  00 
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1886. 

Jan.  29.  Julius  Bien  &   Co.,  lithography $150  00 

Feb.  18.  Julius  Bien  &  Co.,  lithography 85  50 

27.  R  K,  Quayle,    engraving 8  00 

Apr.  30.  R.  K.  Quayle,  engraving 40  00 

May  10.  Fergus  Halpen,  printing 2  50 

26.  Fergus  Halpen,  printing 10  00 

June  7.  Van  Benthayseu  &  Sons,  printing 399  00 

7.  Van  Benthuysen  &  Sons,  printing 70  35 

12.  Weed,  Parsons  &  Co.,  printing 654  11 

12.  Van  Benthuysen  &  Sons,  printing 554  50 

30.  Fergus  Halpen,  printing 3  75 

July    3.  Fergus  Halpen,   printing. •        5  00 

21.  R.  K.  Quayle,  printing 4  17 

23.  Van  Benthuysen  &  Sons,   printing 257  30 

Sept  25.  Weed,  Parsons  &  Co.,  printing 289  24 

29.   Van  Benthuysen  &  Sons,  printing 144  50 


LiBBABT. 

1884. 

Nov.    3.  D.  Appleton  &  Co 

15.  Wm.  Gould 

Dec    1.  Colton  &  Co 

5.  Putnam  &  Co 

1885. 

Jan.  15.  Wm.  Wood  &  Co. 

15.  The  Sanitarian^  subscription   to. . . . 
Feb.  18.  J.  Vail  &  Co 

18.  J.  B.  Beers 

Mar.  10.  Wm.  Gould 

14.  Sanitary  Engineer^  subscription  to 

Apr.    4.  Journal  of  Compr.  Science 

June  4.  A.  S.  Barnes 

19.  Sampson,   Davenport  &  Co 

July  11.  J.  H.  Vail 

Aug.21.  W.  Eskermann 

21.  Ex.  F.  N.  Spoon 


Geo.  McDonald 


$3,073  37 

$4  00 

19  50 
10  00 

2  50 

5  00 

4  00 

12  00 

10  00 

2  50 

4  00 

2  00 

9  00 

3  00 

4  88 

2  58 

1  00 

$95  96 

8  00 

$103  96 

Petty   Cash. 

1884. 

Nor.  15.  Draper  &  Brown $6  00 

82.  R.  K.  Quayle 5  00 
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.  1884 
Dec.  19.  Kent  of  P.  O.  box 

22.  James  Groesbeck 

22.  Eimer  &  Amend 

1885. 

Jan.  29.  M.  L.  O'Brien 

Mar.  10.  S.  G.  Spier 

19.  Rent  of  P.  O.  box 

Apr.  10.  Albany  News  Co 

15.  James  Groesbeck 

17.  T.  H.  McAUister 

June  14.  Edwin  Ellis 

July  11.  Trederick  Carman 

Sept.25.  Rentof  P.  O.  box 


$3  00 

16  80 

45  76 

4  00 

1  00 

3  00 

30 

3  60 

2  75 

75 

4  25 

3  00 

$99  11 

FURNTTUBE. 
1884. 

Dec.    1.  Fairbanks ' $6  00 

1885. 
Jan.  22.  S.  &  P.  Templeton,  dusters 

30.  Draper  &  Brown 

Mar.  14.  W.  B.  Moore 

16.  W.  B.  Moore 

June  19.  D."  Boughton 

Ang.  13.  Van  Heusen  &  Charles 

Sept.  25.  Eimer  &  Amend 

29.  Hammond,  typewriter , 

29.  Michael  &  Co 


3  85 

9  00 

12  00 

1  00 

5  00 

4  00 

9  83 

100  00 

4  32 

$155  00 

REPORT  OF  THE  SECRETARY. 
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I 


II 


EEPORT  OF  THE  SECEETART. 


Although  the  registration  of  Vital  Statistics  is  yet  far  from  com- 
plete, a  gratifyiug  increase  in  the  number  and  character  of  the  re- 
turns forwarded  by  local  registrars  is  noticeable.  Under  the 
amended  public  health  act  of  1885,  which  became  a  law  in  June 
last,  the  duty  of  reporting  births  devolved  upon  the  parents  or  cus- 
todians of  the  children  born  ;  that  of  securing  the  record  of  a  mar- 
riage upon  the  groom ;  while  the  responsibility  for  obtaining  and 
presenting  certificates  of  death  was  placed,  where  it  properly  be- 
longs, upon  the  undertaker  or  person  having  charge  of  the  burial. 
The  former  acts  failed  to  specify  upon  whom  these  duties  should 
fall,  and  nearly  all  the  local  lioards  of  health,  in  their  discretionary 
power  to  supervise  and  regulate  the  registration  within  their  re- 
spective jurisdiction,  had  relied  on  physicians  exclnsively  for  returns 
of  nativity  and  mortality.  But  apart  from  the  doubtful  legality  of 
e«:»iijpelling  medical  practitioners  to  report  family  details  for  forensic 
purposes,  it  was  evident,  as  was  pointed  out  in  the  introduction  to 
the  fifth  annual  report  of  the  Board,  that  "  complete  "  records  could 
not  be  obtained  by  this  method.  Among  the  poorer  classes,  a  very 
Urge  percentage  of  the  births  occurs  without  the  attendance  of  a 
physician,  perhaps  under  the  ministration  of  some  irresponsible  and 
ignorant  midwife,  often  without  extrinsic  aid  of  any  sort ;  and  even 
where  physicians  have  fully  complied  with  the  requirements  of  the 
local  sanitary  authorities,  it  is  probable  that  at  least  forty  per  cen- 
tum of  the  births  have  escaped  registration.  Despite  the  thorough 
organization  and  comprehensive  powers  of  the  New  York  City  Health 
Department,  the  recorded  birth  rate  in  the  metropolis  for  many 
years  has  fallen  far  short  of  the  death  roll,  demonstrating  the  in- 
sufficiency of  the  existing  system  of  obtaining  returns,  and  in  scattered 
rural  populations  the  difficulty  in  this  respect  is  greater.  Some  time 
must,  of  ^v>nr8e,  elapse  before  the  public  will  have  become  familiar 
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with  the  provisions  of  the  new  law,  but  although  scarcely  more 
than  six  months  have  passed  since  its  enactment,  already  the  pro- 
portionate number  of  birth  certificates  transmitted  to  the  central 
bureau  has  much  increased  and  is  monthly  increasing. 

The  alteration  in  the  provisions  for  recording  marriages  was 
based  partly  upon  the  almost  insuperable  neglect  or  reluctance  of  many 
clergymen  and  magistrates  to  send  formal  certificates  to  the  local 
registrars,  and  partly  upon  the  fact  that  in  this  State  neither  a 
religious  nor  a  civil  ceremony  is  required  to  constitute  lawful  wed- 
lock. In  view  of  this  anomalous  condition  of  affairs,  it  is  certain 
that  some  more  or  lees  transient  alliances  which  would  possibly  be 
declared  valid  by  the  courts,  but  which  in  reality  are  merely  cloaks 
for  concubinage,  will  never  be  recorded ;  but  when  the  purport  of 
the  law  shall  be  generally  understood,  it  is  probable  that  all  who 
honestly  contemplate  an  enduring  partnership  will  avail  themselves 
of  a  system  which  places  the  legitimacy  of  iheir  offspring  beyond 
dispute. 

In  addition  to  the  increased  efficiency  of  previously  existing  reg- 
istration, by  dint  of  unremitting  effort  the  number  of  local  boards 
called  into  active  operation  has  been  much  enlarged.  But  to 
maintain  this  machinery  in  motion,  constant  supervision  is  needed, 
for  the  reason  that,  except  in  our  cities,  the  local  boards-are  subject 
to  frequent  changes  of  their  entire  personnel.  In  villages  the  tenure 
of  oflSce  is  only  one  year ;  in  townships  the  town  clerk  is  usually  the 
registrar,  being  a  member  of  the  board,  ex-officio;  and  since,  unfortu- 
nately, in  many  places  political  considerations  prevent  the  reappoint- 
ment or  re-election  of  the  person  who  has  become  familiar  with  his 
duties,  we  have  each  year  a  succession  of  new  and  inexperienced  in- 
cumbents, to  be  indoctrinated  in  the  technical  details  of  their  posi- 
tion. Save  as  regards  this  element  of  instability,  the  present  act 
leaves  little  to  be  desired  for  the  protection  of  public  health,  and  for 
the  perfection  of  our  registration,  if  its  provisions  were  intelligently 
and  energetically  carried  into  effect.  To  obviate  to  some  extent  the 
difficulties  of  local  administration  arising  from  such  transitions,  and 
to  render  unnecessary  frequent  special  meetings  of  health  boards  in 
sparsely  settled  districts,  a  code  of  regulations  was  framed,  with  the 
approval  of  the  Attorney-General,  in  conformity  with  the  new  law, 
and  covering  the  general  principles  of  sanitation,  and  suggested  to 
the  various  local  organizations  as  a  model  in  lieu  of  the*' Model 
Code  "  formerly  issued  by  the  State  Board,  but  rendered  inoperative 
through  the  repeal  of  the  laws  on  which  it  was  founded. 
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The  courts  having  decided  that  members  of  local  boards  of  health 
are  State  officers  to  whom  under  a  general  statute  are  delegated 
certain  "  police  powers  "  of  the  Legislature,  it  was  determined  by  the 
Civil  Service  Commission  that  the  various  local  health  officers  were 
subject  to  the  civil  service  rules,  under  the  schedule  which  provides 
for  either  competitive  or  non-competitive  examination,  at  the  option 
of  the  appointing  body,  and  as  a  result  of  this  system  it  is  hoped 
that  greater  efficiency  and  longer  retention  in  office  will  bo  ob- 
tained. 

In  cities,  the  mayor  has  the  nomination  of  the  members  of  the 
board  of  health,  who  are  confirmed  by  the  common  council ;  two 
for  a  term  of  one  year;  two  for  two  years,  and  two  for  three 
years.  In  this  way,  the  board  becomes  a  continuous  body,  two  new 
members  being  appointed  each  year  ;  but  after  the  first  year  each 
appointment  is  for  a  term  of  three  years.  No  term,  however,  is 
Bpecified  for  the  health  officer,  who  is  appointed  at  the  first  organ- 
ization of  the  board  to  be  "health  officer  for  such  city,"  ho  therefore 
holds  office  during  the  pleasure  of  the  board,  or  until  his  successor 
is  appointed  ;  i.  «.,  indefinitely. 

In  villages,  the  trustees  are  directed  to  appoint  a  board  of  health 
each  year,  although  in  case  of  their  failure  so  to  do,  the  existing 
board  continues  in  valid  operation.  As  in  cities,  the  health  officer 
is  not  appointed  for  any  specified  terra,  but  is  "  health  officer  for 
snch  village."  It  is  not  therefore  necessary  for  each  annually  chosen 
board  to  make  a  fresh  appointment  of  a  health  officer,  or  even  for- 
mally to  renew  the  tenure  of  the  existing  incumbent. 

In  towns,  the  boards  of  health  are  composed  of  ex-officio  members, 
with  the  exception  of  the  citizen  member ;  but  altJiough  the  term 
named  is  only  one  year,  the  varying  tenures  of  the  justices  of  the 
peace  gives  an  element  of  continuity  to  the  organization.  Here 
again  the  health  officer  is  appointed  without  limit  of  time,  and 
holds  his  position  until  he  is  superseded. 

It  is  thus  evident  that  the  law  contemplates  permanency  in  the 
position  of  the  medical  officer  whose  duties  require  special  training, 
aod  whose  efficiency  will  be  increased  by  practical  experience  in  sani- 
tary administration.  Indeed,  it  is  obvious  that  the  health  officer 
must  be  the  skilled  adviser  as  well  as  the  executive  officer  of  his 
board,  and  that  each  new  board  must  largely  depend  on  him  to 
goide  it  in  its  action,  and  to  maintain  the  necessary  continuity  of 
operation. 

Beyond   the  bare  records  of  deaths  from  different  diseases,  it  has 


42  Annual  Report  of  the 

been  impossible  to  tabulate  (lata  of  real  statistical  value.  To  reach 
conclusions  of  sanitary  importance  it  is  necessary  to  compare  the 
mortality  at  different  ages  with  the  number  of  persons  living  at 
such  ages  ;  to  balance  the  deaths  under  one  year  of  age  by  the 
number  of  births  during  the  year  ;  to  separate  sexes,  occupations, 
races,  social  conditions,  density  of  population,  and  sundry  other 
factors  which  have  an  essential  bearing  on  the  lessons  to  be  drawn 
from  the  death  roll.  But  to  sift  out  even  a  few  of  these  require- 
ments of  tabulation  from  the  multitude  of  death  certificates  monthly 
received  at  the  central  bureau  would  occupy  a  much  larger  clerical 
force  than  that  at  present  employed,  which  is  not  adequate  to  the 
actual  needs  of  mere  registration  of  current  events  ;  and  to  fulfill 
all  the  conditions  would  demand  a  more  complete  system  of  return- 
ing births  than  is  likely  to  be  achieved  for  some  time  to  come,  and 
an  accurate  and  elaborate  census  enumeration.  It  has,  therefore, 
been  impracticable  to  do  more  than  to  show  the  percentage  of  deaths 
from  the  various  zymotic  diseases,  and  the  ratio  of  deaths  under 
five  years  to  the  total  mortality.  In  connection  with  this  latter 
computation  it  should  be  remembered  that  although,  other  things 
being  equal,  the  mortaUty  of  childhood  is  to  a  certain  extent  a 
criterion  of  the  sanitary  condition  of  a  locality,  yet  there  are  several 
possible  sources  of  fallacy  in  basing  an  opinion  thereon,  unless  we 
know  the  relative  proportion  of  children  and  adults  in  any  given 
community.  Among  the  more  luxurious  classes,  where  many  domes- 
tics are  employed  in  each  household,  the  relative  death  rate  of 
childhood  will  be  less  than  in  a  perhaps  more  healthful  district 
where  prolific  couples  of  smaller  means  do  their  own  household 
work.  Again,  in  some  places,  hospitals  or  asylums  for  persons  in 
advanced  life  may  introduce  a  confusing  element  by  apparently 
showing  an  excesssive  mortality  from  particular  diseases,  or,  on  the 
other  hand,  by  counterbalancing  the  infantile  death  rate  with  a  mis- 
leading preponderance  of  survivals  to  old  age.  Examples  of  euch 
disturbing  factors  exist  in  the  Soldiers'  Home  at  Bath,  Steuben 
county,  which  unduly  increases  the  necrology  of  that  township,  and 
in  the  Sailors'  Snug  Harbor  at  New  Brighton,  Richmond  county, 
of  which  the  800  inmates  yield  a  large  but  extremely  ripe  harvest 
to  the  Grim  Reaper.  When,  as  in  both  these  instances,  the  inmates 
become  permanent  residents,  and  even  voters  of  the  district,  and 
are  counted  in  the  census  as  an  integral  part  of  its  population,  it  is 
diflScult  to  devise  any  practicable  method  by  which  the  seeming  un- 
fairness to  the  locality  can  be  rectified  in  statistical  tables,  since  the 
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odIj  basis  for  calculating  the  death  ratio  is,  of  course,  the  total  num- 
ber ot  inhabitants. 

In  many  parts  of  the  State  one  of  the  principal  difficulties  to  be 
overcome  in  the  interest  of  public  health  is  the  high  level  of  the 
ground  water,  even  apart  from  the  wide  regions  of  actual  marsh 
land.  It  is  needless  to  reiterate  the  lesson  taught  in  this  respect  by 
the  too  great  prevalence  of  malarial  fevers  which  olten  assume  an 
almost  malignant  type,  or  to  repeat  the  teachings  of  universal  ex- 
perience in  relation  to  the  efficiency  of  sanitary  engineering  in  dimin- 
ishing and  ultimately  abolishing  such  fevers.  Even  where  drainage  has 
been  undertaken  solely  for  agricultural  advantages,  as  in  most  parts 
of  Great  Britain,  the  incidental  benefit  to  human  health  has  become 
the  most  prominent  result  of  the  operation,  and  in  regions  formerly 
almost  uninhabitable  miasmatic  ailments  are  now  unknown.  But 
these  are  not  the  only  disorders  attributable  in  part,  at  all  events,  to 
tlie  same  cause.  The  investigations  of  Bowditch  and  Buchanan 
long  ago  showed  the  close  association  of  soil-saturation  with  pul- 
monary consumption,  not,  perhaps,  as  an  immediate  cause,  but  as 
nnmistakably  favoring  the  development  and  hastening  the  course 
of  the  disease  ;*  and  when  we  see  tliat  from  this  one  malady  nearly 
a  thousand  deaths  per  month  occur,  or  about  fourteen  per  centum  of 
the  total  mortality  of  the  State,  it  may  well  be  asked  if  legislative 
action  be  not  justified  and  demanded.  In  but  few  instances  can 
private  enterprise  suffice;  conjoined  action  is  needed  to  carry  a  drainage 
gjstem  to  a  proper  outfall  in  the  majority  of  cases,  and  one  ignorant 
or  unaccommodating  landholder  may  thwart  the  desires  and  imperil 
the  health  of  a  community  by  refusing  to  co-operate  or  even  to 
permit  an  outlet  through  his  property.  Sometimes  a  miasmatic 
r^on  can  only  be  relieved  by  obtaining  an  outlet  through  an  ad- 
joining township,  or  into  another  county ;  oftentimes  the  land  is  of 
too  small  value  by  reason  of  its  very  saturation,  to  bear  the  cost  of 


•  Bowditch* 8  conclusions  were  that:  1st.  A  residence  in  or  near  a  damp  soil,  whether 
that  dampness  be  inherent  in  the  soil  itself,  or  caused  by  percolation  from  adjacent  ponds, 
rirers,  meadows,  marshes,  or  springy  soils,  is  one  of  the  principal  couses  of  consumption 
in  Mftssacbasetts,  probably  in  New  England,  and  possibly  in  other  portions  of  the  globe. 
2d.  CoDsoroption  can  be  checked  in  its  career  and  possibly,  nay  probably,  prevented  in 
iome  instances  by  attention  to  this  law. 

Bocbanan's  obsenrations,  from  a  different  point  of  view,  showed  that  the  rate  of 
duninotion  of  phthisis  corresponded  with  the  depth  of  drainage,  amounting  to  fifty  per 
eent  in  the  best  drained  districts. 

Simon,  commenting  on  these  facts,  declares  that  an  uudraincd  or  damp  state  of  soil 
tHwert  tb6  legal  definition  of  a  nuisance,  and  that  sanitary  authorities  ought  to  be  "  bound 
to  preride  that  snch  a  state  shall  not  continue  through  want  of  proper  constructions  for 
tiwdntiiage. 


ft 
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the  remedy  which,  if  applied,  would  enhance  its  worth  four-fold  by 
increasing  its  fertility.  Indeed,  this  purely  financial  aspect  of  the 
question  has  caused  the  Act  under  which  the  English  government 
has  advanced  funds  for  drainage,  to  be  entitled  one  for  the  Improve, 
ment  of  Land  ;  the  rapid  appreciation  ot  the  taxable  value  enabling 
both  interest  and  principal  to  be  repaid  >Vithout  hardship. 

In  still  another  class  of  examples  soil-saturation  is  induced  by 
artificial  obstacles  to  natural  drainage ;  either  by  miscalled  munici- 
pal "improvements,'' obstructing  water-courses  or  valleys  worn  by 
the  water  itself  through  centuries,  and  turning  the  yield  of  a  wide 
shed  into  an  insuflicient  channel ;  or  by  the  triumphs  of  insanitary 
engineering  which  carry  railways  across  land  and  water,  bisecting 
hills  and  filling  vales,  regardless  of  creating  swamps  with  their  em- 
bankments, or  of  aught  save  making  a  level  pathway  for  the  iron 
steed. 

The  apparent  influence  of  soil-saturation  as  one,  at  least,  of  the 
factors  in  the  causation  of  Cerebro-spinal  fever  is  shown  in  an  in- 
teresting monograph  by  Dr.  Meredith  Clymer,  published  in  1872, 
when  the  disease  first  made  its  appearance  as  an  epidemic  in  the  city 
of  New  York,  and  illustrated  by  a  map  indicating  the  localities  of 
the  reported  cases  in  relation  to  the  topograpliy  of  the  city.  This 
map  demonstrates,  as  the  author  remarks,  that  "  the  chief  nests  of 
the  epidemic  were  in  those  districts  in  which  the  original  water- 
courses had  been  dammed  by  the  filling  up  of  streets  and  avenues, 
and  over  the  adjoining  water-saturated  land.  Most  of  the  cases  of 
the  disease  were  grouped  on  and  about  the  made  land,  originally 
marshes.  One  of  the  most  striking  examples  is  in  Collect  place, 
a  swampy  spot  in  the  fourth  ward.  Basements  over  these  marshy 
places  are  never  dry,  and  the  walls  are  often  covered  with  crypto- 
gams." 

The  association  of  this,  as  of  several  other  zymoses,  with  damp- 
ness of  soil  had  been  noted  by  previous  observers  in  this  country 
and  abroad  ;  but  it  has  never  been  so  clearly  pointed  out  as  in  the 
above-mentioned  map,  the  original  of  which  was  prepared  by  Dr. 
Moreau  Morris  from  the  records  of  the  New  York  Health  Depart- 
ment. Soil  miiisture  alone,  however,  is  to  be  regarded  only  as 
affording  favprable  conditions  for  the  development  of  other  as  yet 
unknown  morbific  agents,  of  which  some  of  tlie  products  of  decom- 
posing organic  matter  are  undoubtedly  the  most  potent,  and  filth- 
contamination  of  the  soil  and  ground  water  seems  to  be  an  essential 
element  in  the  problem.     As. might  have  been  expected,  overcrowd- 


State  Board  of  Health.  45 

ing  and  want  of  ventilation  have  frequently  been  associated  with 
outbreaks  of  the  malady,  but  these  are  rather  to  be  viewed  as  in- 
tensifying the  poison  and  lessening  individual  power  of  resistance, 
for,  as  Simon  remarks,  "  In  some  cases,  according  to  local  reports, 
the  distribntion  of  an  epidemic  has  very  decidedly  not  been 
governed  by  conditions  of  overcrowding  and  ill-ventilation."*  In 
the  New  York  epidemic  of  1872,  Clymer  observes  that  where  the 
disorder  occurred  away  from  the  marshy  districts,  "  the  elected 
haunts  were  densely  populated  tenement  dwellings,  in  which  the 
house  drainage  was  invariably  found  in  bad  condition.  The  part 
played  by  the  diffusion  of  foul  sewer  gases  in  favoring  the  develop- 
ment of  the  disease  would  seem,  by  the  collected  evidence,  to  be  un- 
questionable," and  he  quotes  from  Dr.  Morris's  report  that,  "  Wher- 
ever we  have  carefully  examined  the  local  conditions,  it  has  been 
found  that  the  drainage  of  the  premises  has  been  faulty,  or  that  the 
immediate  surroundings  have  presented  such  conditions  as  must 
necessarily  give  rise  to  some  form  of  disease,  —  cellars  containing 
decomposed  or  decomposing  vegetables,  garbage,  or  other  filth,  in  a 
putrefactive  condition,  and  privy  vaults  located  beneath  sleeping- 
rooms,  windows  in  cul-de-sacs,  where  there  were  no  free  currents  of 
air.  The  most  usual  defects  discovered  were  connected  witli  house 
drainage.  These  cases  are  not  confined  to  the  abodes  of  the  dirty, 
squalid  and  poor,  but  houses  of  a  better  class,  with  brown  stone 
fronts,  have  furnished  their  victims."  In  one  of  these  latter,  of 
which  a  description  is  given,  the  main  waste  pipe  in  its  course 
through  the  cellar  "  had  openings  at  the  section  joints  and  at  the 
connections  of  the  smaller  waste-pipes  from  above ;  these  fissures 
and  openings  had  been  hid  and  covered  with  a  sort  of  soft  cement, 
quite  permeable  and  useless  for  its  purpose.  Underneath  the 
kitchen-sink  there  had  been  such  a  leakage  that  the  beams,  together 
with  the  flooring  over  them,  had  rotted  away,  and  emitted  an  odor 
like  that  from  an  old  ice-box.  This  leakage  had  only  been  very 
recently  repaired  before  the  disease  appeared  in  the  house." 

In  the  rural  districts,  when  Ocrebro-spinal  fever  occurs,  it  will 
usually  be  found  that  these  two  factors  of  filth-pollution  and  water- 
fiaturation  of  the  soil  coexist  where  the  disease  obtains  an  endemic 
foothold.  There  may  be  apparent  exceptions  to  this  rule,  as  where 
the  malady  has  shown  itself  in  elevated  sandy  situations.  But  in 
these  domiciliary  conditions  of  a  similar  character  may  commonly 
be  discovered.     Ziemssen   [Cycl.,  vol.  II,  p.  695],  says:  "Poverty, 

♦  JBighth  Report  of  the  Med.  Officer  of  the  Privy  Council. 
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insuiBcient  uoarishment,  and  damp,  overcrowded,  badly  ventilated, 
unclean  ground  floors  *  *  *  the  overcrowding  of  dwelling  and  sleep- 
ing rooms,  and  the  consequent  loading  of  the  air  with  animal  emana- 
tions, perhaps  also  the  saturation  of  the  soil  with  garbage  and  the 
products  of  its  decomposition,  appear  to  be  as  powerful  agents  in 
the  germination  of  the  contagium  as  they  are  in  that  of  cholera." 

Despite  the  voluminous  bibliography  of  the  subject,  we  know 
very  little  of  the  aetiology  or  intimate  pathology  of  this  fatal  dis- 
order, which  seems  not  to  have  been  recognized  before  the  present 
century,  and  of  which  the  symptomatology  is  so  capricious  that, 
even  in  comparatively  recent  literature,  according  to  Dr.  N.  S. 
Davis  [Trans.  Am.  Med.  Ass'n.,  1866],  "no  less  than  three  or  four 
diseases  have  been  confounded  together."  Farthermore,  the  diflSculty 
of  its  study  is  increased  by  the  circumstance  that,  unlike  most  of  the 
specific  zymoses,  it  affords  no  evidence  of  communicability  or  port- 
ability, but  arises  apparently  spontaneously  in  the  most  isolated 
districts,  often  confining  itself  to  single  tenements  or  groups  of 
houses,  with  no  tendency  to  spread  beyond  them.  Enough  in  known* 
however,  to  justify  its  classification  among  "  filth  diseases,"  and  its 
greater  prevalence  during  thq  colder  months,  when  house  warmth 
makes  an  indraught  of  the  ground-air,  strengthens  the  belief  that 
its  ]>revention  is  to  be  sought  in  proper  drainage  and  purification  of 
the  soil,  including,  of  course,  the  removal  of  all  existing  sources  of 
pollution. 

The  deaths  reported  from  this  disease  have  ranged  from  twenty- 
five  to  fifty-three  per  month,  distributed  over  the  various  districts 
of  the  State,  and  when  it  is  considered  that  these  deaths  represent 
probably  thrice  as  many  cases,  their  significance  becomes  more 
ominous. 

The  prevalence  of  "  filth  diseases  "  as  population  becomes  more 
dense  emphasizes  the  need  of  adopting  safer  methods  of  refuse  dis- 
f>osal  than  are  now  in  use  in  the  majority  of  our  cities  and  villages. 
As  far  as  sewage  proper  is  concerned,  where  the  topography  of 
the  locality  permits  and  a  fitting  outfall  can  be  obtained,  the  "  separ- 
ate system  "  of  small  pipe  sewers  with  an  adequate  flushing  supply 
affords  an  economical  relief,  although  commonly  with  the  drawback 
of  contaminating  streams  into  which  the  crude  sewage  is  discharged, 
to  the  detriment  of  riparian  communities  below;  and  the  cost  of 
purification  by  irrigation  or  "  downward  intermittent  filtration  ^  is 
too  great  for  its  general  introduction.  But  wherever  water*carriago 
is  employed,  it  is  practicable  to  precipitate  the  suspended  solids  and 
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to  reuder  the  effluent  less  noxious,  at  all  events,  if  not  quite  barm- 
less.  In  many  places  the  method  of  "  dry  removal "  might  be  ad- 
vantageously and  at  small  expense  substituted  for  the  present  vile 
practice  of  polluting  soil,  water,  and  air  by  storing  putrescent  ex- 
crement in  porous  privy  pits  in  close  proximity  to  habitations  and 
sources  of  water  supply. 

T^e  beneficial  effects  of  local  sanitary  organization  in  even  par- 
tially awakening  public  attention  to  dangers  of  this  kind  are  already 
manifesting  themselves  in  a  gradual  reduction  in  the  mortality  from 
the  diseases  which  bear  the  closest  relation  to  contamination  of 
drinking  water,  namely,  typhoid  fever  and  diarrhoeal  disordei-s. 
The  following  table,  comparing  the  ratio  of  deaths  from  the  prin- 
cipal zymotic  maladies  to  the  total  deaths  from  all  causes  in  1884 
and  1885,  as  far  as  shown  by  the  returns  to  the  Bureau  of  Vital 
Statistics,  affords  some  suggestive  evidence  in  this  respect : 

Kate  per  1,000  deaths  from  all  causes. 

1884.  1885. 

Typhoid  fever 15.33  13.27 

D'iarrhoea 131.07  90.80 

Conjoined  rate  of  Typhoid  and  Diarrhoea 146.40  104.07 

Measles 14.02  14.55 

Scarlatina 13.02  14  72 

Whooping  Congh 14.14  10.37 

Diphtheria  and  Croup 47.65  56.06 

Small  Pox. 0.41 

It  is  noticeable  that  while  there  has  been  a  decrease  in  the  Typhoid 
and  Diarrhoea  rate,  the  relative  morality  from  Diphtheria  has  shown 
an  increase,  its  greatest  fatality  occurring  in  the  colder  months. 
Apart  from  any  question  of  contagion,  the  propagation,  if  not  the 
origin  of  this  disease,  is  probably  in  the  majority  of  cases  largely 
dependent  upon  filth-factors  of  an  intra-domiciliary  character  —  faults 
of  construction,  house  drainage,  plumbing,  etc. —  which  are  in  but 
anall  degree  affected  by  public  sanitary  improvements  or  amenable 
to  the  efforts  of  local  boards  of  health.  Something  may  be  done  by 
compelling  the  removal  of  gross  accumulations  of  putrescent  refuse 
from  premises,  but  until  each  individual  householder  is  taught  to  care 
for  the  sanitary  condition  of  his  home  in  every  respect,  and  to  ap- 
preciate the  truth  of  the  homely  adage,  "  an  ounce  of  prevention 
is  worth  a  pound  of  cure,"  we  cannot  hope  for  the  extinction  of  a 
^leoce  which  is  destroying  nearly  four  thousand  young  lives  per 
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annum.  With  strange  inconsistency,  a  single  death  from  that  rarest 
of  all  diseases,  Hydrophobia,  will  set  a  whole  community  agog,  and 
arouse  an  insensate  crusade  of  extermination  against  healthy  dogs  at 
any  cost,  while  the  very  people  who  are  foremost  in  such  prophy- 
lactic panic  apathetically  close  their  eyes  to  the  many  thousands  of 
deaths  occurring  annually  from  easily  preventable  maladies,  and 
grudge  the  smallest  outlay  to  avert  losses  far  greater  than  the  most 
disastrous  war  would  inflict.  At  the  lowest  estimate  of  the  pecuni- 
ary value  to  the  community  of  a  human  life,  Billings  calculated 
from  the  census  returns  of  1870,  "  that  the  direct  pecuniary  loss  to 
this  country  on  account  of  preventable  sickness  and  mortality  is  cer- 
tainly over  $100,000,000  annually,  and  this,  without  taking  into 
account  expenditures  incurred  on  account  of  sickness,*  etc.,  or  the 
unusual  losses  due  to  great  epidemics,  both  from  waste  of  life  and 
injury  to  commerce,"  (Introduction  to  Buck's  Hygiene.)  In  this 
State  alone,  a  similar  computation  will  show  that  a  saving  of  at 
least  $10,000,000  annually  might  reasonably  bo  hoped  for  from  sani- 
tary improvements ;  again  which,  at  six  per  cent,  would  compensate 
for  a  capital  investment  of  over  $165,000,000,  But  to  realize  this 
gain,  the  probable  causes  of  disease  must  be  dealt  with  before  the 
effects  are  manifested;  to  quote  Billings  again,  "Sanitary  measures, 
to  be  effective,  should  be  carried  out  at  those  times  when  most 
people  see  no  special  cause  for  anxiety,  and  often,  therefore,  appear 
to  involve  unnecessary  worry  and  expense."  It  is  this  unsentimental 
and  purely  monetary  aspect  of  the  question  which  must  be  impressed 
upon  legislators  and  the  public  at  large  before  preventive  medicine 
can  obtain  the  recognized  place  which  it  deserves  as  one  of  the  most 
important  objects  of  government ;  it  must  be  generally  learned  that 
human  health  and  productive  industry  bear  a  direct  relation  to  the 
public  treasury ;  that,  as  Farr  has  said,  "Like  capital  invested  in 
the  soil,  in  the  vintage,  or  in  a  commercial  adventure,  the  capital 
invested  in  the  life  of  man  returns,  in  happy  natures,  profit  of  a 
hundred  fold;  in  other  cases,  fifty,  twenty,  ten  fold;  in  others  it  is 
barely  returned ;  in  some  it  is  entirely  lost,  either  by  death,  sickness, 
vice,  idleness  or  misfortune." 

Beside  excremental  and  liquid  wastes,  a  question  of  moment 
arises  in  all  populous  settlements  in  relation  to  the  disposition  to  be 
made  of  garbage  and  other  solid  matters  which  cannot  be  admitted 
to  sewers.     In  too  many  instances  this  problem  is  allowed  to  solve 

*  It  is  computed  that  each  death  in  a  community  represents  two  years  of  illness  in  the 
aggregate ;  or,  to  state  it  differently,  for  each  person  who  dies  two  are  coDstanUj  ilL 
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itself  by  Bimplj  letting  such  subBtances  accumulate  in  situ  on  the 
premises  in  which  they  originate,  or  in  the  streets  and  alleys  adjacent^ 
notil  complete  decomposition  carries  oft  the  effluvia,  and  a  few  of 
the  inhabitants  with  them.  In  somewhat  more  civilized  corporations 
it  is  customary  to  make  a  contract  for  the  collection  by  carts  of 
these  residua,  which  are  deported  to  a  dumping  ground  on  the  out- 
skirts of  the  municipality,  where  they  create  a  concentrated  nui- 
sance. Fortunate  are  the  localities  where  a  large  proportion  of  the 
filling  in  of  sunken  land  for  prospective  speculative  building  sites  is 
not  composed  of  material  of  this  sort.  It  is  neither  difficult  nor  ex- 
pensive to  get  rid  of  all  this  organic  refuse  by  burning  it,  and  in 
many  places  abroad  furnaces  for  this  purpose,  of  different  capacities, 
are  used,  which  will  consume  house  garbage,  slaughter-house  offal, 
street  sweepings,  and  rubbish  of  every  kind,  with  an  inconsiderable 
outlay  for  construction  and  management.  The  adoption  of  this 
plan  in  our  larger  cities  might  perhaps  deprive  some  of  the  mal- 
odorons  industries  in  the  bone-boiling  and  fertiliser  line  of  a  portion 
of  their  raw  material ;  but  it  would  undoubtedly  mitigate  the  com- 
plaints  of  the  dwellers  within  olfactory  distance  of  Newtown  creek 
and  Barren  Island. 

Early  in  June,  small-pox  threatened  to  assume  epidemic  propor- 
tions in  Montreal,  where,  owing  to  the  opposition  of  the  French 
Canadian  population  to  vaccination,  an  immense  unprotected  field 
was  open  to  its  ravages.  The  danger  from  this  source,  in  view  of 
the  constant  intercommunication  at  many  points  along  our  extended 
border,  was  fully  realized ;  but  the  State  Board  was  without  means 
to  put  skilled  inspectors  on  guard  to  exclude  infection  by  all  the 
Tarions  channels  of  importation.  Fortunately,  the  new  Public 
Health  Act,  passed  last  winter,  makes  definite  provision  for  the  ex- 
ercise by  the  local  boards  of  health  of  "  proper  and  vigilant  medical 
inspection  and  control  of  all  persons  and  things  arriving  from 
infected  places,  or  which,  for  any  cause,  are  liable  to  communicate 
contagion,''  and  farther  ordains  that  every  such  board  shall  "  at  all 
times  provide  thorough  and  safe  vaccination  for  all  persons  within 
its  jurisdiction  who  may  need  the  same."  Moreover,  the  local  san- 
itary anthorities  are  required  to  take  **  definite  proceedings  upon 
matters  concerning  which  the  State  Board  of  Health,  or  its  Presi- 
dent and  Secretary,  shall  be  satisfied  that  the  action  recommended 
by  tbem  is  necessary  for  the  public  good,  and  is  within  the  jurisdic- 
tion of  0och  board  of  health."  Advantage  was  taken  of  these  provis- 
to  call  into  active  operation,  as  far  as  possible,  all  the  city,  vil- 
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lage,  and  town  boards  upon  the  frontier  and  the  main  routes  of 
travel,  and  an  official  circular  was  immediately  sent  to  them,  an- 
nouncing the  impending  danger  and  urging  prompt  measures  to 
secure  efficient  vaccination,  especially  of  children  in  the  public 
schools  and  persons  employed  about  railway  stations,  boat-landings, 
and  other  places  of  passenger  or  freight  traffic.  This  was  followed 
by  other  circulars  of  instruction  and  advice  as  the  varying  exigen- 
cies of  the  case  required,  and,  in  addition,  throughout  the  summer 
and  autumn,  continual  private  correspondence  was  maintained  with 
numerous  local  boards  and  health  officers  in  response  to  inquiries 
touching  particular  details  of  their  duties  and  powers.  A  difficulty 
at  once  arose  in  obtaining  vaccine  virus  in  sufficient  quantity  to  meet 
the  emergency.  Although  the  law  prescribes  that  all  expenses  in- 
curred by  the  several  boards  of  health  shall  be  a  charge  upon  their 
respective  cities,  villages,  and  towns,  in  most  of  the  villages  and 
in  all  towns  the  boards  are  without  funds  for  cash  expenditures, 
and  their  payments  must  be  deferred  until  the  items  are  audited 
and  included  in  a  subsequent  tax-levy.  On  the  other  hand,  private 
dealers  in  vaccine  are  not  willing  to  submit  to  the  delay  and  uncer- 
tainty of  this  method  of  procedure,  but  usually  demand  immediate 
payment.  This  obstacle  was  surmounted  through  the  aid  of  Dr.  J. 
B.  Taylor,  in  charge  of  the  vaccine  service  of  the  New  York  City 
Health  Department,  who  kindly  made  arrangements  to  supply  all 
orders  from  local  boards  of  health  at  the  lowest  possible  cost  and 
"  on  credit."  In  this  way,  and  with  the  energetic  co-operation  of 
the  boards  of  health  in  the  most  exposed  positions,  protection  has 
been  afforded  to  the  people,  not  only  of  the  localities  chiefly  con- 
cerned, but  of  the  State  at  large,  which,  without  this  precaution, 
would  in  all  human  probability  have  suffered  from  an  extensive 
diffusion  of  infection. 

Happily,  among  our  resident  population  there  is  seldom  found  any 
reluctance  to  accept  the  protection  afforded  by  Jenner's  great  discov- 
ery, and  if  argument  were  needed  at  the  present  day  to  prove  the 
efficacy  of  this  protection,  it  could  be  forcibly  drawn  from  the  fact 
that,  although  at  different  intervals  since  March,  twelve  cases  of 
small-pox  have  been  reported  to  the  State  Board  from  localities 
where  under  ordinary  circumstances,  the  contagion  would  have  been 
almost  certain  to  spread  widely,  in  only  two  instances  outside  of 
the  cities  excepted  from  the  operation  of  the  general  act,  has  there 
been  any  extension  reported  beyond  the  initial  focus,  one  of 
these  being  in  the  person  of  a  nurse,  who,  supposing  herself  immune 
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throagh  a  long  past  attack  of  variola,  was  not  revaccinated,  and  con- 
tracted varioloid  from  the  patient  on  whom  she  was  attending.*  In 
frightful  contrast  to  such  fortunate  results,  the  epidemic  was  raging 
in  Montreal  and  its  environs  among  the  unvacciuated,  with  alarm- 
ing mortality,  inflicting  incalculable  damage  upon  commerce  and 
Industry  and  leaving  hundreds  of  hearth  stones  desolate.  But  even 
there  it  fell  lightly  on  those  who  had  been  primarily  vaccinated  in 
infancy,  and  as  far  as  is  known  spared  altogether  those  who  had  been 
properly  revaccinarted.  In  face  of  facts  like  these  and  thousands  of 
similar  portent,  which  are  familiar  to  all  who  have  cared  to  learn, 
the  fanatics  who  seek  to  excite  ignorant  animosity  airainst  the  great- 

*  NoTB  —  On  the  8d  of  March,  it  was  reported  that  a  railway  flagman  of  the  West  Shore 
tine  was  at  a  lodging-house  at  Coeymans  Junction,  with  auspicious  symptoms,  and  Dr.  F. 
C.  Cartia  Tisited  the  place  to  take  such  action  as  might  seem  necessary.  On  his  arrival, 
bowerer,  it  was  found  that  the  patient,  though  feeling  unwell,  had  gone  on  with  his 
tnin  to  Syracuse.  The  account  given  of  the  case  warranting  a  belief  that  he  was  suffering 
from  the  preliminary  fever  of  rariola,  the  persons  who  had  been  exposed  to  contact  with 
him  were  raocinated  and  kept  under  observation  until  the  period  of  incubation  was  past. 
Kotice  of  the  probable  danger  was  sent  to  Syracuse,  where,  on  March  7th,  the  nature  of 
the  disease  was  declared.  The  city  board  of  health  promptly  isolated  the  case,  vaccinated 
the  persons  who  bad  been  in  any  way  exposed  to  infection,  and  quarantined  those  who  had 
artually  held  intercourse  with  the  patient.  Of  these  latter,  two  were  subsequently 
attacked ;  one  of  them  with  a  mild  form  of  varioloid,  thirteen  days  after  successful  vac- 
cination, the  other,  who  had  probably  contracted  the  malady  at  Coeymans  Junction,  but 
who  bad  escaped  vaccination,  with  unmodified  variola  which  proved  fatal.  No  extension 
from  these  foci  occurred. 

The  supposed  origin  of  this  outbreak  is  traceable  to  a  lady  who  had  arrived  from  Ger- 
many in  the  steamship  Indian  February  6,  and  soon  afterward  started  for  Chicago  in  a 
sleeping  car  on  the  West  Shore  road.  She  complained  of  feeling  ill  during  the  journey, 
and  on  reaching  Chicago  was  found  to  be  suffering  with  small-pox.  The  car  was  fumigated 
tod  the  bedding  in  the  section  occupied  by  her  was  burned ;  but  apparently  the  process 
vas  insufficient,  for  when  the  car  was  returned  to  the  road,  on  the  19th,  it  was  placed  in 
charge  of  the  flagman  whose  seizure  on  March  8,  just  twelve  days  afterward,  points  to  it 
u  the  probable  vehicle  of  infection. 

It  has  been  attempted  to  connect  the  beginning  of  the  Montreal  epidemic  with  this 
episode,  on  the  ground  that  two  conductors  were  transferred  from  the  train  at  Chicago  to 
1  Canadian  line,  and  it  is  asserted  that  the  first  case  of  small- pox  was  discovered  in  Mont- 
real on  the  28th  of  February.  But  while  it  is  impossible  to  disprove  the  assertion,  the 
fact,  stated  by  Dr.  Covernton  at  the  conference  of  State  Boards  of  Health,  in  December, 
18^  that  the  disease  was  then  prevailing  in  Ontario,  renders  it  at  all  events  possible  that 
the  importation  may  have  had  its  origin  from  that  Province,  through  fomites  if  not  infected 
persons. 

It  is  worthy  of  notice  that  although  no  disease  was  reported  to  have  occurred  on  board 
the  India  during  the  voyage,  with  the  exception  of  a  f^tal  case  of  pneumonia,  the  captain 
fhortly  after  her  arrival  in  port  was  discovered  to  have  an  eruption  which  was  diagnosed  as 
*^ chicken-pox."  As  the  vessel  sailed  from  Hamburg,  January  15,  the  duration  of  the 
voyage  was  too  long  to  admit  the  supposition  that  the  disorder  had  been  contracted  before 
departare,  and  it  is  likely  that  some  infected  luggage,  opened  about  midway  across  the 
oeeaa,  was  the  immediate  source  of  contagion. 

Another  importation  from  abroad  occurred  in  the  person  of  a  child  in  a  Polish  family 
wtneh  •irired  in  Xew  York  from  Bremen  on  the  10th  of  May,  and  started  at  once  for  Buf- 
fUOy  ia  whieh  city  the  patient  was  dicovered  on  May  28,  the  disease  being  at  about  the 
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est  boon  ever  conferred  by  sdenoe  on  humanity  cease  to  h<dd  a 

on  onr  pity  for  their  folly,  and  deserve  to  be  r^arded  as  public 

enemies. 

Another  lesson  to  be  derived  from  our  frontier  experience  relates 
to  the  futility  of  relying  on  quarantine  alone  to  exclude  contagions 
disease.  In  all  the  cases  reported,  the  malady  did  not  declare  itself 
until  several  days  aft^  the  arrival  of  the  patients,  who  had  crossed 
our  boundary  during  the  incubative  stage  of  the  infection,  showing 
at  the  time  no  signs  of  illness,  but  having,  periiaps,  be^i  uncon- 
sciously and  casually  exposed  to  the  aentagium  during  their  journey 
in  railway  cars  or  other  public  vehicles.      If  altruistic   sanitary 

terenth  <Uj  of  iU  ooarae.  Here,  agaiii,  the  infection  was  eridentl/  acquired  dniinK  the 
peasa^  and  not  at  the  port  of  departure,  and  the  patient  landed  unsuspected  on  our 
shores  while  the  maladj  was  incubating.  This  case  gare  rise  to  much  apprehension  in 
Buffalo,  as  the  familjr  had  found  quarters  in  a  crowded  district,  inhabited  principallj  bj 
Poles  of  the  lowest  class.  Immediate  steps  were  taken,  howerer,  bj  Dr.  Briggs,  the  health 
officer  of  the  dtj,  to  secure  isolation  and  disinfection,  and  all  unprotected  persons  in  the 
rionitj  were  promptly  Tsccinsted.  Thanks  to  these  precautions,  no  spread  of  the  coa> 
tagion  took  place. 

On  June  16,  one  case  of  smsll-pox  was  reported  at  Plattsburgh,  the  first  inrasion  from 
Gaosda. 

Earlj  in  Julj  the  disease  showed  itself  in  Long  Island  Citj,  but,  owing  to  the  chaotie 
condition  of  the  local  board  of  health,  it  was  not  reported  to  the  State  Board,  and  there 
are  no  means  of  knowing  bow  manj  cases  occurred.  On  the  9th  of  the  same  month,  two 
cases  were  found  at  Eart  Sew  York,  the  origin  of  which  it  was  impossible  to  trace,  and 
on  the  18th,  another  case  occurred  in  the  same  family.  So  extension  to  adj<MniDg  houae- 
bolds  happened. 

September  21.  One  case  at  Little  Falls;  no  spread  of  the  infection. 

October  8L  The  captain  of  a  canal  boat  arriving  at  Rouse's  Point  from  Canada,  was  found 
to  be  suffering  from  small-pox.  The  boat  was  quarantined  half  a  mile  from  shore,  and  no 
further  cases  were  reported. 

On  the  10th  of  October,  a  ladj  with  her  two  children  came  from  Montreal  to  risit  her 
father  in  the  town  of  Mooers,  Clinton  county.  By  the  order  of  the  local  board  of  health, 
she  returned  on  the  following  Monday  to  Canada,  but  left  the  children  with  their  grand- 
father. On  the  22d,  one  of  these  children  was  found  to  hare  small-pox,  and  in  about 
tweWe  days  afterward  the  second  one  and  also  another  member  of  the  family  sickened. 
The  house  was  quarantined  and  placarded,  and  after  the  recorery  of  the  patienu  disinfec- 
tion was  practiced  by  the  health  officer;  but  it  is  sa^pected  that  during  the  illness  an 
eccentric  neighbor,  who  dabbled  in  diagnosis  on  the  strength  of  bis  maritime  experience^ 
entered  the  premises  **  to  find  oat  whether  it  was  small-pox  or  not."  At  all  erents,  on  the 
5th  of  KoTcmber,  this  inquisitire  neighbor's  son  was  reported  to  the  health  officer  as  bar- 
ing rariola,  and  the  latter  gentleman  confirmed  the  diagnosis,  despite  the  indignant  dissent 
of  the  father.  This  case  is  not  positirely  traced  to  infection  from  the  first  mentioned 
household,  and  may  hare  had  a  different  origin,  as  the  locality  is  on  a  direct  line  of  trarel 
from  Canada. 

October  24.  A  new  inmate  of  the  Essex  county  poor-house  displayed  the  eruption  of 
Tsriola.  The  patient  was  isolated,  all  persons  who  had  been  exposed  were  raccinated,  and 
a  nurse  who,  baring  had  the  disease,  was  supposed  to  be  protected,  was  engaged.  On  the 
nth  of  Koyember,  this  nurse  sickened  with  rarioloid. 

December  4.  A  case  reported  from  Qoarryrille,  near  the  Tillage  of  Saugerties,  the  erup- 
tion haring  declared  itself  fire  days  preriously  The  infection  was  probably  contracted  in 
Albany,  as  described  in  the  following  letter  from  Dr.  Kemble,  health  officer  of  Saugerties: 
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efforts  could  everywhere  be  directed  to  isolating  communicable 
disease  at  its  place  of  origin  and  preventing  its  exportation,  quaran- 
tine  might  merit  the  confidence  reposed  in  it  by  some  continental 
anthorities;  bat  it  can  never  be  completely  efficacioas  to  guard 
against  importation,  and  the  most  important  function  of  preventive 
medicine  is  to  endeavor  to  diminish  individual  susceptibility  to  in- 
fection; to  remove,  as  far  as  possible,  all  conditions  which  may 
favor  the  multiplication  and  dissemination  of  the  poison. 

When  the  Provincial  Board  of  Health  assumed  control  of  traffic 
and  travel  from  Montreal,  under  the  capable  superintendence  of 
Dr.  Covemton,  every  available  step  was  taken  to  prevent  the  exit 

Toihe  Secretary  of  the  State  Board  of  Health  : 

Sir  —  I  have  the  honor  to  make  the  following  report  of  case  of  varioloid  in  this  town : 

Jamee  Stone,  a  resident  of  this  town,  while  at  work  on  capitol  at  Albany,  was  taken  sick 
November  28,  lSd5  (Monday),  and  on  Wednesday  came  home  to  spend  Thanksgiving,  when 
be  took  to  bis  bed,  and  a  physician  was  sent  for.  On  Saturday  the  28th,  the  doctor  noticed  an 
eruption,  and  told  me  his  suspicions  in  the  case,  and  said  he  would  report  at  his  next  visit 
ia  the  momine.  Sunday  29,  ne  pronounced  it  a  case  of  yarioloid.  The  man  lived  three 
aod  a-half  mites  from  the  village  of  Saugerties,  in  a  one  and  a-half-story  frame  house, 
aloog  a  country  road  —  a  couple  of  hundred  yards  from  other  houses.  I  went  at  once  and 
placed  them  in  quarantine. 

The  family  consisted  of  father,  mother,  and  four  children ;  the  latter  under  ten  years  of 
age,  two  of' which  had  never  been  vaccinated.  The  whole  family  were  at  once  vaccinated. 
Quite  a  number  of  people  had  been  in  on  Thursday  and  Friday,  but  no  one  after,  to  my 
knowledge.  The  man  could  give  no  clue  to  source  of  contagion ;  said  he  had  been  to  the 
tktatre  and  to  church  (he  was  a  Catholic). 

Everything  was  promptly  removed  from  his  bed-room,  and  the  children  directed  to  be 
kept  op  stairs,  as  much  as  possible ;  there  was  but  one  room  besides  his  bed-room  down 
stairs.  A  guard  was  placed  outside  to  do  errands,  etc.,  and  nothing  permitted  to  pass  out  of 
the  house,  not  even  a  postage  stamp.  On  Thursday,  the  sixth  day  since  the  doctor  noticed 
the  eruption,  he  was  nighty  at  night  and  also  Frid.ay.  Saturday  evening  when  I  called  at 
the  door,  his  wife  said  he  was  better,  he  rested  better  that  nigbt,  but  toward  morning  had 
%  chill  and  soon  after  died.  That  evening  he  was  put  into  a  coffin  and  box  and  his  bed- 
ding was  taken  some  distance  from  the  house  and  with  a  favorable  wind  burned.  His  body 
vas  then  brought  to  the  Catholic  cemetery  in  this  village  and  buried  in  a  deep  grave  at 
luidoight.  The  widow  and  her  four  children  were  kept  in  quarantine  until  fourteen  days 
bad  eupsed,  after  his  first  breaking  out,  then  the  living  rooms  were  thoroughly  disinfected 
<  the  bed-room  having  previously  been),  and  the  quarantine  declared  raised. 

The  TECcinations  ui  took,  and  up  to  date,  there  has  been  no  further  development  of 
disease.  His  disease  was  of  confluent  variety;  very  profuse  over  head  and  upon  extremi- 
ties. There  has  been  a  pretty  thorough  vaccination  in  the  town,  and  the  people  may  well 
be  thankful,  that  owing  to  prompt  action  of  board  of  health,  there  has  been  no  further 
spread  of  the  disease.    I  am  very  respectfully. 

Your  obedient  servant, 

WARREN  KEMBLE. 

Health  Officer, 

December  IS,  1885.  Saugerties,  N.  Y. 

A  fatal  case,  which  by  an  oversight  was  not  reported  to  the  State  Board  at  the  time  of 
its  oeearrenoe,  happened  at  Kinderhook.  On  the  24th  of  December,  a  lady  residing  in 
Aibaay  went  thither  to  visit  her  mother,  whose  family  consisted  of  eight  persons,  includ- 
ing two  onvaccioated  children.  On  the  26th,  she  first  complained  of  feeling  ill,  and  on 
the  SStb  the  eruption  appeared,  becoming  confluent,  and  death  ensued  on  the  81st.  Dr. 
Prayn,  health  officer  of  Kinderhook,  secured  prompt  vaccination  of  all  the  inmates  of  the 
tioosriioldy  and  proper  isolation  and  disinfection,  and  it  is  hoped  that  no  farther  danger 
is  io  be  apprehended. 

fSiooe  the  Above  paragpraph  was  written,  Dr.  Pruyn  has  reported,  under  date  of  January 
10,  thai  all  vaccinations  proved  successful,  and  that  no  other  cases  haven  arisen.] 

Th9  expoaore  in  this  instance  is  supposed  to  have  occurred  through  intercourse  with  a 
tMButer  employed  at  the  Albany  alms-house,  who  is  alleged  to  have  been  engaged  in  the 
pcit  booifl  belonging  to  that  institution,  and  who,  according  to  the  patient's  own  atatii* 
had  visited  her  house. 
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of  infected  articles,  or  of  persons  who  could  not  show  evidence  of 
protective  vaccination ;  and  the  beneficial  effect  of  such  action  has 
been  demonstrated  in  the  comparative  exemption  of  Ontario  from 
invasion  and  the  ease  with  which  the  disease  has  been  ^^  stamped 
out "  in  the  few  places  where  it  has  occurred.  But  though  the  ex- 
odus by  public  means  of  conveyance  was  thus  regulated,  there  still 
remained  too  many  risks  of  private  access  to  this  State  to  permit 
any  relaxation  of  vigilance  on  the  part  of  the  local  boards  of  health. 
The  shores  of  Lake  Ontario  and  the  St.  Lawrence  river  offer  in- 
numerable landing  places  for  small  boats,  while  more  than  sixty 
miles  of  our  boundary  consist  of  an  imaginary  land  line,  crossed  by 
roads  and  pathways  open  to  the  casual  wayfarer.  Even  had  it  been 
possible  for  health  boards  in  the  border  towns,  with  their  limited 
resources,  to  watch  every  point  of  entry,  their  jurisdiction  does  not 
extend  beyond  their  corporate  bounds,  and  they  could  have  no  con- 
trol over  suspected  persons  or  things  until  their  territory  had 
actually  been  invaded.  Early  in  October  the  Governor  of  New  York 
appealed  to  the  United  States  Treasury  Department  for  aid  from  the 
"  epidemic  fund "  appropriated  by  Congress,  and  in  compliance 
with  his  request  the  Marine  Hospital  Service  organized  a  system  of 
inspection  under  the  supervision  of  Surgeon  Austin,  agents  being 
stationed  at  the  principal  boat  landings  and  at  all  the  entries  of  rail- 
ways, with  instructions  to  examine  approaching  trains  and  prohibit 
the  ingress  of  passengers  and  luggage  without  a  satisfactory  medical 
certificate  of  freedom  from  infection.  This  system,  however,  was 
designed  only  to  protect  the  frontier  line,  and  not  in  any  wise  to 
trench  upon  the  jurisdiction  of  the  local  boards  of  health,  or  to  re- 
lieve them  from  responsibility  in  respect  of  sanitary  administration 
within  their  respective  municipalities. 

The  cost  of  vaccine,  even  at  the  lowest  rates,  is  a  serious  tax  upon 
many  of  the  smaller  communities,  and,  since  the  whole  State  is  con- 
cerned in  having  every  locality  rendered  invulnerable  to  epidemic 
disease  which  may  thence  spread  to  adjoining  populations,  it  ap- 
pears only  equitable  that  aid  should  be  extended  to  the  local  boards 
in  furnishing  the  virus  which  they  are  expected  to  apply  gratui- 
tously. At  comparatively  small  expense,  the  State  Board  could 
make  arrangements,  either  on  its  own  account,  or  by  contributing  to 
enlarge  the  facilities  of  the  New  York  City  Vaccine  Department, 
to  provide  reliable  virus  at  all  times  in  suflicient  quantity  for  such 
gratuitous  use. 
*    The  deaths  from  small-pox  during  the  past  year  were  :  In  April, 
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oDe  iQ  Syracuse ;  in  Jnne,  three  in  the  city  of  New  York  ;  in  Jaiy, 
two  in  New  York,  one  in  Long  [sland  City,  one  in  East  New 
Fork  ;  in  September,  five  in  New  York ;  in  October,  three  in  New 
York,  one  in  Albany,  one  in  Essex  county  poor-house  ;  in  Novem- 
ber,  eight  in  New  York  ;  in  December,  five  in  New  York,  one 
in  Quarryville,  one  in  Kinderhook. 

Typhus  fever,  which  had  for  some  time  held  no  place  in  our 
mortality  records,  showed  itself  early  in  the  year  in  New  York  city 
and  Brooklyn,  and  up  to  the  end  of  November  fourteen  deaths  had 
occurred  from  this  disease  in  these  two  cities,  twelve  of  them  being 
in  the  former ;  no  cases  having  been  reported  in  any  other  locality 
in  the  State.  In  the  latter  part  of  November,  however,  an  outbreak 
took  place  in  the  Albany  penitentiary,  which  at  one  time  threatened 
to  assume  dangerous  proportions.  The  contagium  was  doubtless 
introduced  by  some  recent  convict,  the  sanitary  condition  of  the 
prison  being  good,  and  the  inmates  who  had  been  long  confined 
having  been  previously  free  from  disease ;  but  as  the  nature 
of  the  malady  was  not  recognized  until  many  persons  were 
affected,  the  origin  of  the  first  case  could  not  be  ascertained.  As 
soon  as  the  City  Board  of  Health  was  informed  of  the  existence  of 
the  disease,  active  measures  were  taken  to  prevent  its  spread,  and  it 
is  now  believed  to  be  under  control.  The  observations  of  the  local 
board  in  the  present  epidemic  have  seemed  to  fix  the  maximum  in- 
tubation period  of  the  infection  at  two  weeks  from  the  known  dates 
jf  exposure,  and  have,  as  might  be  expected,  indicated  that  the  mal- 
ady manifests  no  great  extent  of  contagiousness  under  favorable  con- 
ditions of  cubic  space,  ventilation,  and  cleanliness. 

At  the  beginning  of  the  year  apprehension  was  entertained  of  the 
probable  importation  of  Asiatic  Cholera,  which  had  committed  dis- 
i^rous  ravages  in  the  south  of  France  during  the  preceding  sea- 
son. Happily,  this  country  was  spared  a  visitation  of  the  pestilence, 
ilthough,  as  was  anticipated,  it  again  spread  in  the  Mediterranean 
districts,  causing  in  Spain  and  Italy  alone,  up  to  the  middle  of 
October,  over  100,000  deaths,  and  showing  itself  in  less  portentous 
proportions  in  France,  China  and  Japan.  Its  continuance  in  scat- 
tered cases  in  the  Mediterranean  provinces  during  the  past  winter 
gives  warning  that  the  warmer  weather  may  induce  a  renewed  out- 
break, and  that  our  domestic  precautions  to  abate  all  conditions 
which  might  afford  it  a  lodgment  should  be  energetically  main- 
tained. 
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Potable  Wateb. 
The  question  presented  to  the  sanitarian  in  connection  with 
water  pollution  is  not  whether  a  given  specimen  of  water  is  certain, 
or  even  likely,  to  cause  immediate  disease  among  its  consumers ; 
but  whether  it  affords  conditions  which  may,  under  possible  future 
contingencies,  originate  or  propagate  zymotic  disorders.  And  this 
is  a  question  which,  in  the  present  state  of  our  knowledge,  neither 
chemical  nor  biological  processes  can  satisfactorily  determine. 
Kearly  all  modern  chemists  of  any  eminence  are  agreed  as  to  the 
inadequacy  of  analytical  methods  to  pronounce  upon  the  whole- 
someness  of  water,  howsoever  useful  they  may  be  in  measuring  its 
chemical  purity.  Nichols  remarks  that  "it  is  not  only  diflScuIt  but 
impossible,  either  to  determine  the  total  amount  of  organic  matter,  or 
to  decide  upon  its  origin.  As  far  as  the  total  amount  is  concerned, 
the  fact  that  it  cannot  be  determined  is  a  matter  of  no  great  conse- 
quence. Even  if  the  chemist  could  say  witli  certainty  that  a  partic- 
ular water  contained  exactly  one  or  two  or  five  parts  organic  matter 
in  100,000,  we  should  be  far  from  having  the  data  necessary  to  form 
an  opinion  as  to  the  wholesomeness  of  the  water,  for  it  is  evident 
to  any  one  that  a  pound  of  sugar  or  of  glycerine  would  have  a  very 
different  importance  from  that  of  a  pound  of  (dry)  foeces,  yet  either  is 
a  pound  of  organic  matter."  A  cup  of  coffee  or  tea  contains  more 
organic  matter  than  a  dangerously  polluted  water,  and  a  weak  solu- 
tion of  quinine  will  yield  enough  organic  carbon  and  nitrogen  to 
condemn  a  water  by  Frankland's  process  if  the  source  of  the  admix- 
ture were  unknown.  Mallet,  after  an  elaborate  comparison  of  the 
various  methods  in  use,  separately  and  collectively,  while  he  attaches 
much  importance  to  a  determination  of  nitrates  and  nitrites,  con- 
cludes that,  "  it  is  not  possible  to  decide  absolutely  upon  the  whole- 
someness or  un wholesomeness  of  a  drinking  water  by  the  mere  use 
of  any  of  the  processes  examined  for  the  estimation  of  organic  mat- 
ter, or  its  constituents ; "  that  such  processes  "  should  even  be  deemed 
of  secondary  importance  in  weighing  the  reasons  for  accepting  or  re- 
jecting a  water  not  manifestly  unfit  for  drinking  on  other  grounds ;  " 
and  that  "there  are  no  sound  grounds  on  which  to  establish  such 
general  *  standards  of  purity  *  as  have  been  proposed,  looking  to 
exact  amounts  of  organic  carbon  or  nitrogen,  'albuminoid  ammonia,' 
oxygen  of  permanganate  consumed,  etc.,  as  permissible  or  not.  Dis- 
tinctions drawn  by  the  application  of  such  standards  are  arbitrary, 
and  may  be  misleading."  On  the  other  hand,  Wanklyn,  who  is  the 
ori^'nator  and  enthusiastic  upholder  of  the  '^albuminoid  ammonia" 
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test,  proclaimB  tbat  ^^  presence  or  abundance  of  nitrates  does  not 
show  defilement  by  means  of  sewage,  and  deficiency  of  nitrates  does 
not  show  absence  of  defilement,  *  *  *  and  it  cannot  too  strongly  be 
insisted  npon  that  the  nitrates  afford  no  data  of  any  value  in  judging  of 
the  organic  quality  of  a  water."  Indeed,  anyone  who  is  conversant 
with  the  numerous  controversies  between  Tidy,  Frankland,  Wank- 
lyn,  and  others  will  be  inclined  to  agree  with  Folkard  in  his  asser- 
tion that  ^'  eminent  water  analysts  had  brought  forward  apparently 
condnsive  evidence  of  the  worthlessness  of  all  processes  of  water 
analysis  except  their  own,  and  he  was  convinced  that  each  one  of 
these  chemists  was  right."  Such  an  assertion  is,  of  course,  not  in 
tended  to  cast  discredit  upon  the  skill  of  the  chemist  or  the  accuracy 
of  his  quantitative  results  ;  the  essential  point  at  issne  from  a  sani- 
tary outlook  lies  in  the  interpretation  of  these  results.  What  may 
be  ** impurities"  in  the  eye  of  the  technical  chemist  (such  as  car- 
bonate of  lime  or  other  mineral  matters),  may  be  of  very  trifiing 
hygienic  import,  whilst  a  water  that  would  be  passed  as  reasonably 
pure  by  the  most  exacting  analyst  may  convey  disease.  Thudichum 
has  said  that  there  may  be  waters  '^  perfectly  clear  and  palatable,  in 
which  the  chemist  would  discover  no  appreciable  amount  of  organic 
matter,  and  yet  they  wonld  carry  death  wherever  they  were  con- 
sumed.*' Ekin  has  stated  that  he  had  "over  and  over  again,  ex- 
amined water  that  had  undoubtedly  given  rise  to  typhoid  fever,  and 
found  that  it  contained  a  very  small  amount  of  organic  matter,  and 
he  had  gone  into  districts  wbere  there  could  be  no  sort  of  contami- 
nation, and  examined  the  springs,  rivers  and  brooks,  in  which  he  had 
frequently  found  large  amounts  of  organic  matter  that  by  no  test 
eould  be  distinguished  from  the  organic  matter  in  sewage."  Huxley 
is  reported  as  declaring  that "  water  might  be  as  pure  as  possible  from 
a  diemist'fl  point  of  view,  and  yet  be  most  deadly."  Frankland  says : 
''I  have  myself  mixed  one  volume  of  the  dejection  of  a  patient 
dying  of  cholera  with  1,000  volumes  of  good  water,  and  have  sub- 
mitted It  to  analysis,  and  have  been  unable  to  detect  any  thing  un- 
nanal  in  the  water ;  chemical  analysis  is  unable  to  detect  these  small 
qoantities  of  morbific  matter  which  are  calculated  to  transmit  disease 
to  people  drinking  the  water."  De  Chaumont  gives,  in  his  lectures 
en  State  Medicine,  tables  of  analyzed  waters,  showing  that  "  in  sev- 
eral cases  with  a  small  amount  of  albuminoid  ammonia  specific 
disease  was  present,  whilst  in  others  with  a  much  larger  amount  no 
diaetse  was  traced,"  and  on  another  page  he  remarks  that "  an  increase 
i&  lodh  substances  as  nitric  and  nitrous  acids  and  ammonia  is  only  evi- 
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dence  of  previous  contamination  of  a  dangerous  kind,  but  no  proofs 
by  themselves  of  existing  danger."  In  fact,  nitrogen  as  nitrates  and 
nitrites  is  found  in  almost  infinitesimal  quantities  in  fresh  sewas;e, 
these  being  the  products  of  destructive  oxidation,  usually  in  the  soil, 
and  not  necessarily  derived  from  sewage,  as  nitrates  may  be  furnished 
in  large  amounts  by  certain  geological  strata,  notably  in  the  case  of 
chalk,  or  even  by  the  air  to  falling  rain.  Farthermore,  as  was 
shown  by  the  Report  of  the  Rivers  Pollution  Commission,  "  nitrates 
and  nitrites  are  also  rapidly  destroyed  when  the  organic  matter  in 
the  water  containing  them  enters  into  putrefaction,  a  condition 
which  often  occurs  in  streams  or  reservoirs  containing  much  pollut- 
ing organic  matter."  It  was  Frankland  who  first  dwelt  upon  the 
importance  of  this  estimation  of  what  he  christened  "  previous  sew- 
age contamination;"  but  his  indefatigable  opponent,  Wanklyn, 
retorts  that  ''  the  only  object  worth  keeping  in  view  is  the  present 
or  actual  impurity,  and  that  the  search  for  past  contamination  is  a 
confession  of  the  untrustworthinessof  the  test  for  actual  contamina- 
tion." The  latter  chemist,  as  has  already  been  noted,  lays  almost 
exclusive  stress  on  the  quantitative  determination  of  albuminoid  am- 
monia, so  called  because  albumen  is  one  of  the  principal  substances 
which  yield  ammonia  on  distillation  with  an  alkaline  solution  of 
permanganate  of  potash ;  on  this  process,  however,  Frankland  has 
visited  the  severest  retaliatory  criticism,  and  Nichols,  while  admitting 
its  value  in  certain  respects,  observes  that,  "  because  different 
amounts"  (of  albuminoid  ammonia)  "are  obtained  from  the  same 
weight  of  different  nitrogenous  substances,  as  well  as  on  account  of 
the  fact  already  alluded  to,  that  the  oxidation  of  different  substances 
by  the  permanganate  of  potash  is  more  or  less  incomplete,  the  fig- 
ures obtained  have  a  relative  rather  than  an  absolute  significance." 
The  now  almost  entirely  abandoned  estimation  of  "  organic  and 
volatile  matter"  by  ignition,  and  the  various  processes  for  ascertain- 
ing the  "  total  oxygen  absorbed  "  by  organic  matter  trom  a  perman- 
ganate solution,  have  had  their  advocates  and  their  opponents; 
chlorides,  though  always  present  in  sewage,  may  come  from  many 
other  sources  and  their  amount  is  by  all  analysts  considered  only  in 
connection  with  other  data,  many  waters  having  induced  disease  where 
but  a  very  email  percentage  of  chlorides  was  present,  and  many  in- 
nocuous waters  containing  quite  large  amonnts.  In  fine,  although 
nearly  all  the  proposed  tests  may  suffice  to  cast  suspicion  upon  a 
water,  yet,  since  they  show  products  rather  than  processes  of  decom- 
position —  indicating  the  presence  of  substances  possibly  adapted  to 
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iDJiuioug  fermentative  action,  but  not  the  ferments  themselves  — all 
candid  investigators  concede  their  insufficiency  to  decide  the  question 
of  safety  or  danger.  To  take  a  positive  stand  in  this  respect  is  to 
risk  the  ludicrous  inconsistency  quoted  by  Fox,  where  the  water  of 
the  same  well  being  analyzed  by  five  chemists  of  repute,  the  first 
opines  **  that  the  water  is  of  good  quality ;  "  the  second,  that  "it  is 
sarface  water,  and  is  bad;  "the  third,  that  it  contains  ^'so  much 
organic  matter  as  to  be  unfit  for  drinking; "  the  fourth,  that  it  is  *'  a 
perfectly  pure  water,  and  quite  fit  for  all  domestic  purposes;"  the 
fifth,  that  "  the  water  is  unusually  pure."  It  ie  but  fair  to  add  that 
iome  of  these  opinions  were  from  gentlemen  who  classed  harmless 
mineral  sabstances  as  "  impurities." 

In  the  report  of  a  committee,  of  which  Prof.  C.  F.  Chandler  was 
chairman,  to  the  State  Board  of  Health  in  1882,  the  status  of  chem- 
ktry  in  its  relations  to  hygiene  is  admirably  summarized  by  Waller, 
who  frankly  admits  that,  "  In  reviewing  the  methods  of  water  an- 
alysis for  sanitary  purposes,  and  the  conclusions  to  be  drawn  from 
Obe  results,  we  cannot  but  conclude  that  our  knowledge  of  the  whole 
matter  falls  very  far  short  of  what  is  desirable.  *  *  *  At  the  present 
time,  the  utmost  that  we  can  do  is  to  endeavor  to  discover  whether 
t  given  water  affords  favorable  conditions  for  the  growth  of  dangei*- 
003  germs,  assuming  that  hypothesis  to  be  correct.  The  processes  of 
putrefaction,  especially  those  of  animal  matters,  are  most  likely  to 
^ord  organisms  dangerous  to  the  human  system,  therefore,  though 
some  dangers  are  to  be  apprehended  fvom  decaying  vegetable  mat- 
ter, the  dangers  from  the  presence  of  sewage  in  a  water  are  much 
greater.  If,  then,  we  could  detect  even  the  minutest  traces  of  sew- 
ige  in  a  water,  it  would  serve  as  a  basis  for  pronouncing  a  decision 
upon  it.  Bat  here  again  we  are  at  fault,  since,  so  far  as  known^ 
there  is  no  element  or  principle  existing  in  sewage  and  characteristic 
of  it,  which  would  survive  the  percolation  through  a  few  feet  of 
soil,  that  does  not  exist  in  waters  of  undoubted  purity."  And  of 
the  attempt  to  define  fixed  standards  of  purity,  he  adds  that,  "  by 
this  means  we  may  condemn  many  good  waters  as  bad,  and  what 
»  worse,  pass  many  bad  waters  as  good." 

The  appended  table  will  show  some  of  the  standards  of  purity 
adopted  by  different  chemists,  and  indicate  how  far  a  few  analyses 
of  water  compare  therewith.  It  is,  however,  hardly  necessary  to 
adduce  farther  argument  in  support  of  the  self-evident  proposition 
that  an  andetectable  admixture  of  the  specific  poison  of  cholera  or 
tjphoid  fever  is  more  to  be  feared  than  a  vastly  greater  contami- 
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nation  with  the  prodncts  of  decomposition  of  non-specific  matter.  It 
is  a  tiling  of  common  experience  that  water  highly  contaminated 
with  even  excremental  matter  may  be  drunk  for  a  long  time  with 
apparent  impunity  by  many  people ;  bnt  that  at  some  unexpected 
moment,  either  from  an  as  yet  unknown  change  in  the  fermentation- 
process,  or  as  is  oftener  probable,  from  the  introduction  of  an  almost 
inappreciable  quantity  of  specific  infective  excreta,  an  outbreak  of 
typhoid  fever  may  devastate  the  community  thus  supplied.  The 
disastrous  epidemic  at  Plymouth,  in  Pennslyvania,  last  year,  affords, 
according  to  the  recorded  phenomena,  an  illustration  of  this  differ- 
ence between  quantity  and  quality  of  pollution,  the  disease  seeming 
to  have  selected  the  consumers  of  the  water  from  a  reservoir  con- 
taminated by  the  discharges  from  a  single  typhoid  fever  patient,  and 
spared  those  who  used  that  from  wells  containing  much  more  or- 
ganic matter  as  indicated  by  chemical  tests.  A  still  more  striking 
example  was  that  at  Caterham,  in  England,  where  the  evacuations 
from  a  tenaporarily  employed  laborer  with  "  walking  typhoid  "  found 
access  to  a  large  well  sunk  in  the  chalk  for  public  supply,  and  suf- 
ficed to  distribute  the  malady  extensively  along  the  water-mains. 
Scores  of  similar  instances,  as  regards  the  dissemination  of  both 
typhoid  and  cholera  by  extremely  minute  volumes  of  infective  ma- 
terial abound  throughout  sanitary  literature.  There  appears  to  be 
increasing  evidence  in  support  of  the  belief,  as  old  as  the  days  of 
Hippocrates,  that  malaria  may  be  conveyed  by  water.  Within 
recent  years,  several  observations,  principally  in  India,  have  shown 
the  association  of  malarial  fevers  in  otherwise  exempt  localities  with 
the  use  of  water  from  streams  flowing  through  marshes  and  jungles 
some  distance  away,  and  it  is  pointed  out  that  the  most  dangerous 
streams  are  those  which  rise  in  the  dense  forest  and  are  overhung 
in  part  of  their  course  by  thick  foliage  and  underbrush,  while  those 
which  are  bordered  by  sand  and  boulders  are  generally  innocuous. 
(British  Medical  Journal,  No.  1245,  p.  942.)  It  is,  of  course,  ob- 
vious that  in  the  existing  state  of  chemical  science  no  analytical 
process  could  detect  this  sort  of  morbific  contamination,  nor  is  such 
an  achievement  possible  until,  if  ever,  pathology  shall  have  deter- 
mined the  precise  nature  of  the  various  contagia.  There  is,  pierhaps, 
some  reason  to  suspect  that  these  may  ultimately  come  to  be  classed 
among  chemical  products  of  fermentation  in  which  the  various 
micro-organisms  now  generally  regarded  as  specific  play  the  part  of 
ferments,  their  reaction  on  their  environment  evolving,  as  a  tertium 
quid,  the  real  materies  morbi ;  a  something  to  be  classed,  perhaps, 
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among  the  as  yet  little  studied  group  of  the  ptomaines.  Pasteur's 
experiments  in  ^^  attenuating"  the  virulence  of  certain  ^^  microbes  " 
by  sacceesive  cultures  in  comparatively  simple  media  until  ulti- 
niately  they  become  qnite  innocuous,  and,  per  contra,  the  apparent 
intensification  of  the  ^'  micrococcus  septicus "  by  successive  trans- 
missions through  animals,  point  to  this  essential  influence  of  the 
environment,  if  not  to  the  possibility  that  the  medium  may  be  more 
eoneemed  in  the  character  of  the  product  than  the  particular  kind 
of  microzyme.  The  fact  that  different  observers  have  insisted  on 
their  discovery  of  different  micro-organisms  as  the  specific  causes  of 
one  and  the  same  disease,  as  in  the  cases  of  typhoid  fever  and  chol- 
era, lends  some  weight  to  the  arguments  of  the  polymorphists  who 
like  Naegeli,  believe  that  the  pathogenous  bacteria  are  ^^nutri- 
mental "  modifications  of  the  non-pathogenous  varieties,  and  that 
my  of  the  schizomycetes  may  manifest  itself  ^^  as  the  agent  of  acid- 
ification of  milk,  of  putrefaction,  and  as  the  agent  producing  sev- 
eral maladies."  Hueter,  at  the  International  Congress  of  1881,  an- 
nonnced  his  belief  in  the  possibility,  '^  that  at  any  spot  the  putre- 
&ctive  processes  may  take  on  such  a  course  that  micro-organisms 
arise  from  them  which  produce  scarlatina."  It  is  well  known  that 
rarioos  f ongi  may  act  like  torula  in  producing  alcoholic  fermenta- 
tion, and  that  the  torula  itself  may,  in  alternate  generations,  give 
rise  to  alcoholic  or  acetous  fermentation.  Zieglcr,  in  his  Pathologi- 
cal Anatomy,  remarks :  "  It  does  not,  however,  follow  that  each 
kind  of  decomposition  is  due  to  a  single  specific  fungus,  nor  that 
one  f angns  may  not  give  rise  to  more  than  one  kind  of  decomposi- 
tbn,"  And  further  on  he  says  :  "  It  is  possible  that  harmless  col- 
onies of  bacteria  may  become  dangerous  if  they  arc  removed  from 
thor  normal  seat  to  other  regions.  Thus  the  saliva,  when  it  con- 
tiiofl  bacteria,  may  excite  violent  inflammation  if  it  reaches  the 
biondii  or  alveoli  of  the  lungs ;  "  and  again,  "  though  we  may  par- 
take with  impunity  of  many  fermenting  or  decaying  substances  as 
food,  we  must  not  think  that  all  the  products  generated  by  the  non- 
pttfaogenous  are  equally  harmless.  Highly  poisonous  substances 
arc  formed  in  many  of  the  bacterial  decompositions.  One  of  the 
most  speedily  fatal  of  diseases,  septicaemia,  is  due  to  poisoning  of 
the  system  with  the  products  of  bacterial  putrefaction,  or  sepsis. 
Cadaveric  poison,  the  poison  of  decaying  fish,  sausage,  cheese,  mus- 
ids,  elc,  are  very  probably  the  chemical  products  of  special  forms 
rf  putrefaction."  On  ianother  page  he  reminds  the  reader  that  '^  it 
ii  bacteria  which  superinduce  putrid  decomposition  in  albuminoid 
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bodies.  *  *  *  When  albuminoids  undergo  putrid  decomposition, 
we  have  formed  peptones  and  similar  bodies ;  a  certain  putrid  prin- 
ciple or  poison  (Panum),  and  bodies  resembling  ferments ;  sepsin 
(Bergmann  and  Schmiedeberg),  nitrogenous  bases,  like  leuciu  and 
tyrosin,"  etc.,  etc.  ;  and  in  this  connection  it  is  to  be  borne  in  mind 
that  the  most  potent  agent  of  ordinary  putrefaction  is  the  non-path- 
ogenic bacterium  termo.  Sir  James  Paget,  in  the  Bradshawe  lecture 
of  1882,  after  referring  more  particularly  to  individual  susceptibil- 
ity as  affording  the  soil  for  the  multiplication  of  disease-germs,  re- 
marks that,  "  even  amoqg  those  in  whom  they  do  germinate,  the  pro- 
duct varies  according  to  the  soil."  In  the  preceding  year  Dr.  Harley's 
experiments  had  led  him  to  affirm  that,  "  a  fungus  which  may  have  no 
toxic  properties  when  grown  on  one  soil,  may  acquire  toxic  properties 
sufficient  to  be  deleterious  to  animal  life  when  grown  in  another."  The 
idea  thus  shadowed  forth,  of  modification  by  the  environment,  is  in- 
geniously supported  by  Dr.  Millican  in  his  interesting  work  on  '*  The 
Evolution  of  Morbid  Germs"  (London,  1883).  Simon,  in  his 
article  on  Contagion  in  Quain's  Dictionary,  adverts  to  the  *'  analogy 
in  the  facts  which  Professor  Hosier  has  put  together  in  explanation 
of  the  blue  milk  contagium  of  dairies ;  facts  showing  that  the  omni- 
present penicillium  glaucum,  if  its  spores  happen  to  light  in  partic- 
ular (morbid)  sorts  of  milk,  will  operate  distinctively  on  their  casein 
as  an  anilin-making  ferment,  rendering  the  milk  blue  and  poisonous, 
and  imparting  to  each  drop  of  it  the  power  to  infect  with  a  like 
zymosis  any  normal  milk  to  which  it  may  be  added ; "  and  he  con- 
tinues, "  in  our  own  more  special  field,  pathologists  have  already 
learned  that  certain  of  the  so-called  "  morbid  poisons  " —  the  con- 
tagia  of  erysipelas,  pyaemia,  and  tuberculosis,  are  intimately  related 
to  the  common  ferment  or  ferments  of  putrefaction  ;  and  that  the 
most  vehement  of  these  contagia  can  be  developed  by  the  artificial 
culture  of  successive  transmissions  in  the  living  body  from  the  com- 
paratively mild  contagium  of  any  common  inflammatory  process." 
The  most  recent  contribution  to  the  chemical  side  of  this  vexed 
question  is  that  of  Professor  Brieger,  who,  in  a  monograph  {Die 
Ptomaine^  Berlin,  1885)  describes  and  formulates  eight  alkaloidal 
products  of  putrefaction,  including  a  definite,  extremely  toxic,  and  ap- 
parently specific  base,  having  the  formula  C5  H13  N  O,  resulting 
from  the  putrefaction  of  mammalian  flesh.  The  author  promises 
still  further  to  investigate  the  products  of  the  reactions  of  micro-or- 
ganisms upon  organic  matters. 

The  evidence  that  microphytes  (aside  from  any  discussion  as  to 
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their  specificity)  act  as  ferments  without  whose  presence  putrefac- 
tion does  not  occur,  has  given  lately  considerable  j)roininence  to  the 
method  of  biological  examination  of  suspected  water,  and  although 
this  has  not  yet  been  suflSciently  prosecated  to  establish  it  on  the 
basis  of  scientific  accuracy,  its  indications  encourage  a  hope  of  its 
increasing  value  in  the  near  future.  It  is  certain  that  the  number 
of  colonies  of  bacteria  appearing  in  a  solid  nutritive-gelatin  medium, 
inocnlated  with  different  specimens  of  water,  and  the  rapidity  of  the 
liquefaction  of  the  medium  under  their  influence,  are  not  propor- 
tioned to  the  amount  of  impurity  predicated  by  chemical  analysis, 
bat  do  seem  to  bear  a  relation  to  the  pathogenic  properties  of  the 
water.  The  present  state  of  our  knowledge  on  this  subject  was 
summarized  in  a  paper  before  the  International  Pharmaceutical 
Gongreee  at  Brussels  in  September  last,  by  M.  Van  de  Vy  vere,  whose 
ccHidusions  are  that  a  potable  water  should  not  contain  either  any 
of  the  so-called  colorless  alga^,  many  infusoria,  or  bactcridise ;  that 
the  addition  of  sugar  should  not  lead  to  the  development  of  fungi ; 
and  that  when  cultivated  in  gelatine  it  should  not  produce  numerous 
colonies  of  bacteria,  nor  should  these  cause  liquefaction  of  the  med- 
ium in  lees  than  eight  days. 

Both  experience  and  experiment  show  that  the  alleged  self -purifi- 
cation of  running  water  occurs  to  but  a  limited  extent,  and  in  most 
instances  the  supposed  phenomenon  is  explicable  rather  by  dilution 
than  by  purification.  In  the  case  of  the  river  Irwell,  which  after 
receiving  pollution  at  Manchester,  runs  eleven  miles  and  falls  over 
ax  weirs  in  its  course  to  the  Mersey,  chemical  analysis  could  detect 
scarcely  any  appreciable  purification  at  its  mouth.  Indeed,  the  con- 
dusion  of  the  Rivers  Pollutions  Commission,  in  the  famous  ''  Sixth 
Report ''  was  that  there  was  no  river  in  the  United  Kingdom  long 
enough  to  purify  itself  if  contaminated  by  sewage  near  its  source, 
iod  that,  "  in  the  case  of  river  water,  there  is  great  probability  that 
the  morbific  matter,  sometimes  present  in  anitnal  excreta,  will  be 
carried  rapidly  down  the  stream,  escape  decomposition,  and  produce 
Catenae  in  those  persons  who  drink  the  water ;  for  the  organic  matter 
Off  sewage  nndergoes  decomposition  very  slowly  when  it  is  present 
in  ranning  water." 

Filtration,  by  any  method  practicable  on  a  large  scale,  although 
it  will  arrest  suspended  particles  and  may  thus  greatly  improve  the 
eondition  of  a  water  in  some  respects,  is  not  to  be  depended  on  as 
regards  matters  in  solution,  nor,  except  in  laboratory  experiments 
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with  porcelain,  to  remove  bacterial  organisms.  Chemists  filter  the 
very  reagents  which  they  employ  in  their  analyses,  knowing  well  that 
no  weakening  of  the  solutions  is  thus  caused,  and  physicians  and 
pharmacists  constantly  use  the  same  process  in  their  practice. 

In  view  of  the  uncertainty  of  both  chemical  and  biological  examina- 
tions in  the  present  state  of  our  knowledge,  the  greatest  importance  at- 
taches to  the  pftrely  physical  inspection  of  the  surroundings  of  a 
source  of  water-supply  to  ascertain  if  there  be  any  possible  danger 
of  its  contamination,  and  if  this  be  discovered,  and  cannot  be  surely 
prevented,  the  water  is  to  be  shunned,  irrespective  of  all  analytical 
testimony  in  its  favor.  As  Corfield  observes,  "the  average  quality 
of  a  drinking  water  supplied  to  a  place  is  not  the  matter  of  most  im- 
portance, and,  indeed,  is  rather  a  fallacious  guide.  What  we  want 
to  know  is  the  quality  of  the  worst  sample  that  the  public  are  likely 
to  be  supplied  with  at  any  time."  Simon's  statement,  that  "  it  ought 
to  be  an  absolute  condition  for  a  public  water  supply  that  it  should 
be  uncontaminable  by  drainage,"  is  indorsed  by  the  opinion  of 
Parkes  (Quain's  Diet.)  that  '^  the  great  point  in  choosing  water  is, 
in  practice,  its  freedom  from  any  change  of  contamination  with  ex- 
creta or  with  refuse  matter  from  habitations ; "  and  it  would  be  easy 
to  multiply  quotations  from  the  most  eminent  sanitarians  to  the  same 
effect.  It  is  this  probability  of  contamination  which  renders  rivers 
the  least  desirable  sources  of  supply  everywhere,  and  especially 
where  riparian  communities  are  allowed  to  discharge  large  volumes 
of  sewage  into  them,  or  where  their  banks  permit  the  inflow  of 
surface  washings  from  cultivated  land. 

When  any  suspicion  attaches  to  a  particular  water,  and  it  is  im- 
practicable to  procure  a  pure  supply  without  delay,  recent  experi- 
mental researches  warrant  the  belief  that  it  may  be  rendered  innoc- 
uous for  temporary  use  by  boiling.  Ailthough  the  crucial  test  of 
actual  experimentation  with  the  various  contagia  has  not  been  ap- 
plied, there  is  suflieient  evidence  that  the  "pathogenic"  bacteria 
associated  with  most  of  the  infectious  diseases  are  unable  to  with- 
stand boiling  for  half  an  hour  or  even  less.  On  the  other  hand,  a 
temperature  much  below  zero  does  not  destroy  the  vitality  of  these 
micro-organisms,  and  freezing  is  ineftective,  either  fi*om  a  chemical 
or  biological  point  of  view,  in  purifying  water.  For  this  reason  as 
much  care  should  be  exercised  with  regard  to  the  source  of  ice  as  of 
water  for  potable  purposes.  The  greater  part  of  the  salts,  even 
those  which  constitute  the  "  hardness "  of  water  are  expelled  in 
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eoDgelation,  but  other  and  more  deleterious  matters  in  solution  may 
remain  almost  undiminished^and  organic  substances  in  suspension,  as 
well  as  different  varieties  of  bacteria,  may  be  retained  unaltered. 

ALFRED  LUDLOW  CARROLL,  M.  D. 


SANITARY  COMMITTEE. 


REPORT  OF  THE  SANITARY  COMMITTEE, 


The  work  of  the  sanitary  committee  has  consisted  in  making  a 
sanitary  examination  in  localities  where  special  disease  or  danger  of 
disease  was  alleged  to  exist,  and  in  giving  such  expert  advice  as  seemed 
to  be  required  in  each  case.  The  reports  on  these  examinations  are 
herewith  given. 

At  Catskill,  the  complaint^arose  from  alleged  improper  disposal  of 
garbage,  but  Dr.  Curtis,  acting  as  inspector  for  the  State  Board,  find- 
ing otner  insanitary  conditions,  went  over  the  whole  question  of  the 
sanitary  improvement  of  the  town  with  the  local  board  of  health, 
giving  them  the  advantage  of  his  advice  and  experience  in  village 
sanitation. 

At  Johnstown,  the  complaint  arose  from  the  pollution  of  a  mill- 
race,  which  when  drawn  down  was  liable  to  engender  disease. 

At  Rhinebeck,  which  has  been  before  the  Board  for  some  time, 
the  alleged  insanitary  conditions  existing  werefirst  investigated  by  the 
drainage  committee.  Its  report  of  the  conditions  prevailing  in  the 
coves  cut  off  from  the  river  by  two  railroad  embankments  and  of  the 
conditions  prevailing  in  the  neighborhood  was  such,  that  it  was  not 
possible  to  lix  upon  the  coves  complained  of  as  the  source  of  disease. 
The  matter  was  referred  to  the  sanitary  committee  as  involving  the 
•Question  of  the  causation  of  disease.  A  number  of  conditions  seemed 
to  be  acting  to  produce  malaria  in  the  neighborhood  of  Rhinebeck, 
and  the  views  of  the  committee  regarding  them  are  set  forth  in  the 
report. 

A  nuisance  caused  by  the  accumulation  of  logs  off  the  shore  of  Grand 
island  in  the  Niagara  river,  of  which  complaint  ^vas  made  on  account 
of  the  legal  questions  involved,  the  matter  has  been  referred  to  the 
Attorney-General  for  his  opinion  as  to  the  powers  of  the  State  Board 
to  act  in  this  matter. 

One  of  the  most  important  sanitary  investigations  made  under 
the  committee  was  that  at  Gouverneur,  St.  Lawrence  county,  where 
Dr.  Curtis  found  that  cerebro-spinal  meningitis  and  diphtheria  were 
prevailing  to  an  alarming  extent.  The  cause  of  the  disease  appears  to 
be  directly  traceable  to  soil  saturation, and  the  question  was,  tnerefore, 
referred  to  the  committee  on  drainage,  sewerage  and  topography, 
in  the  rep)ort  of  which  are  given  full  descriptions  of  the  case.  The 
sanitary  committee  found  that  twenty-five  percent  of  the  deaths  from 
zymotic  diseases  can  be  prevented  if  proper  sanitary  measures  be 
taken  by  the  village. 

ADotber  very  important  case,  involving  the  water  supply  of  a  large 
eity,  will  be  found  in  the  report  on  the  investigation  of  a  watfi^ 
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supply  for  Syracuse.  At  the  request  of  the  citizens,  the  committee 
visited  Syracuse  and  held  a  public  meeting,  where,  in  response  to 
numerous  questions,  the  committee  gave  their  views  respecting  the 
methods  of  sanitary  investigation  necessary  to  pronounce  upon  the 
wholesoraeness  of  a  water  supply.  Entirely  too  much  confidence  is 
felt  by  the  people  at  large  in  the  results  of  chemical  analysis  of  water. 
The  dangers  which  threaten  water  supplies  are  by  no  means  in  direct 
proportion  to  the  chemical  purity  oi  the  water.  It  is  the  sj)eciiic 
character  of  the  polluting  material  more  than  its  quantity  that  makes 
water  dangerous.  An  examination,  therefore,  of  all  its  sources  of 
pollution  is  the  most  important  factor  in  determining  the  sanitary 
character  of  a  water  supply.  This  principle,  which  nas  not  been 
understood,  the  committee  endeavored  to  explain  and  illustrate  to  the 
citizens  of  Syracuse.  Such  sanitary  investigations  of  water  supplies 
can  only  be  made  by  persons  of  large  sanitary  experience  with  the 
knowledge  and  sagacity  required  to  detect  the  possible  dangers 
which  threaten  the  purity  of  waters,  or  foresee  those  likely  to  arise 
in  the  future. 

This  question  of  the  sanitary  examination  of  potable  waters,  which 
has  heretofore  been  largely  left  to  the  chemist  in  the  laboratory, 
must,  in  the  liffht  of  present  knowledge,  be  treated  in  a  far  more  com- 
prehensive and  thorough  manner. 

The  question  of  the  ice  supply  of  Syracuse  was  also  brought  be- 
fore the  committee  by  its  local  board  of  health.  The  committee 
have  not  been  able  to  make  a  final  report  on  this  question  until 
analysis  has  been  made  of  the  ice  cut  from  certain  points  which  are 
described  in  the  report. 

A  synopsis  of  the  sanitary  laws  of  Great  Britain  and  the  United 
States  witn  the  decisions  oi  the  courts  on  sanitary  questions,  com- 
piled by  Hugh  Weightman,  Esq.,  is  also  given  and  will  be  found  of 
great  value  K>r  sanitary  purposes. 

WOOLSEY  JOHNSON, 

Chairman, 
ALFRED  MERCER. 


June  12,  1885. 

Dr.  Alfred  L.  Carroll,  Secretary  of  the  State  Board  of  Jlealth  : 

Dear  Sir  —  An  application  was  received  at  the  oflSce,  on  the 
10th  inst.,  from  the  board  of  health  of  the  village  of  Johnstown, 
through  the  health  officer.  Dr.  J.  E.  Burdick,  for  inspection  and 
advice  from  the  State  Board  respecting  an  alleged  nuisance  in  that 
village.  In  response  to  which  I  visited  Johnstown  the  next  day, 
and  herewith  report  the  conditions  found,  for  your  information  and 
action. 

Johnstown  is  one  of  the  oldest  incorporated  villages  in  the  State, 
the  capital  of  Fulton  county,  and  has  a  population  of  about 
6,000.     It  is  situated  on  rolling,  hilly  upland,  having  a  clayey. 
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loam  snrfaoe  on  a  calciferons  bed.  Its  business  consists  chiefly  of 
the  manufacture  of  leather  and  gloves.  Three  or  four  miles 
north  of  it  is  Gloversville,  a  village  of  8,000  inhabitants.  Both 
of  these  considerable  villages  are  located  on  the  Cayadutta  creek, 
which  rising  in  the  nortnern  part  of  the  town  empties  into 
the  Mohawk  near  Fonda,  four  miles  south  of  Johnstown.  This 
creek  receives  most  of  the  sewage  of  Gloversville  and  also  a  part  of 
that  from  Johnstown.  Entering  the  corporate  limits  of  the  latter 
at  the  north-east,  its  bed  passes  southerly  through  the  edge  of  the 
cemetery  grounds,  then  turning  directly  west  it  traverses  the  village 
to  the  north  of  its  most  thickly  settled  portion  and  again  turns 
southerly  and  passes  out  through  the  western  part  of  the  village. 
At  the  point  where  it  turns  west  it  receives  the  water  of  a  small 
meadow  creek  just  after  it  passes  through  a  mill  pond ;  also  as  it 
tamB  sonth  the  outlet  of  another  pond  empties  into  it,  the  water  of 
whidi  comes  from  another  small  brook. 

At  the  northern  village  outskirts  a  dam  is  thrown  across  the 
Cayadutta  creek  and  its  water  turned  into  a  mill-race.  Tiiis  runs  in  a 
generally  straight  course  for  about  half  a  mile  west  and  the  water 
passes  into  c^noiiits  under  ground  to  several  mills  for  the  manufacture 
of  leather,  finally  returning  to  the  original  bed  of  the  creek  below.  It 
is  this  mill-race  which  is  the  source  of  complaint,  on  the  ground  that 
it  is  polluted  by  sewage  along  its  banks  and  from  Gloversville  above. 
It  lias  existed  for  its  present  purpose  for  very  many  years. 

At  the  time  of  my  visit  this  race  diverted  all  the  water  of  the 
creek,  none  passing  over  the  dam  ;  this  is  generally  the  ease.  The 
artificial  channel  is  about  tea  feet  wide  and  the  bottom  was  entirely 
covered  except  at  a  few  points  where  the  ed^ea  for  a  certain  dis- 
tance being  shelving,  the  ground  is  marshy.  On  one  side  the  bank 
is  abrupt  and  well  kept ;  on  the  other,  the  land  not  being  owned  by 
the  company,  it  is  uneven,  much  of  the  way  grown  up  with  bushes 
aod  often  marshy.  The  water  is  of  a  brown  dark  color,  but  trans- 
parent, although  carrying  in  suspension  particles  of  dark-colored, 
apparently  vegetable  material.  It  has  much  the  appearance  of  water 
flowing  from  a  peat  swamp,  but  tJie  color  is  said  to  be  due  to  the 
water  from  tanneries  flowing  into  it  and  the  dye-stuff  of 
leather.  The  channel  has  a  fall  of  perhaps  two  feet  in  its  entire 
coarse,  and  the  flow  is  moderately  rapid,  water  being  nowhere  stag- 
nant; it  was  perhaps  two  feet  deep  in  mid-chaimel.  The  entire 
amount  passes  at  its  head  through  a  circular  conduit  two  or  three 
feet  in  diameter.  The  bottom  is  muddy  with  silt,  and  it  requires 
cleaning  out  once  in  two  or  three  years.  Long  grasses  grow  in  it 
beneath  the  water.  The  first  half  of  it  runs  through  pasture  land, 
no  houses  being  near.  It  receives  a  few  house  drains,  to  be  seen 
projecting  into  it.  Further  down  a  horse-car  barn  is  immediately 
on  Its  banK,  leachings  from  which  and  a  large  manure  pile  pass  di- 
rectly into  it.  A  little  further,  drippings  from  an  ice-house  keep  the 
ground  wet,  and  there  is  another  barn  and  yard  for  hens,  all  on  the 
edge  of  the  bank.     Then,  a  shallow  ditch  for  carrying  surface  water 
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causes  a  set-back  for  some  distance  and  the  bank  is  flat  and  marshy 
and  grown  up  with  flags.  One  or  two  privies  are  upon  the  edge  of 
the  bank  and  a  few  more  house  drains  empty  into  it.  There  are 
not  many  dwellings  near,  however,  as  it  runs  through  a  sparsely-set- 
tled outskirt  of  the  village.  Toward  the  lower  part  of  its  course  ref- 
use matter  and  tin  cans  are  observed  in  the  bottom.  There  is  also 
considerable  floating  material,  sticks  and  vegetable  matter  mostly. 
At  its  terminus  a  strainer  arrests  these,  and  it  is  found  necessary  to 
remove  them  very  frequently. 

You  will  observe  the  points  of  danger  are,  the  sewage  from  above, 
that  from  several  houses,  and  the  pollution  from  barns,  privies,  etc., 
on  the  bank.  Then  there  is  the  silting  up  of  the  bottom,  the  refuse 
waters  thrown  into  it,  and  the  irregularity  of  the  bank  on  the  north 
side. 

Another  point,  not  alluded  to,  is  also  the  exposure  of  the  bottom 
by  drawing  off  the  water  below  a  safe  level.  This  I  am  told  occurs 
when  there  is  low  water  in  the  summer  time.  A  resident  informed 
me  that  at  such  times  there  is  a  green  scmn  on  the  water,  the  bottom 
is  uncovered  and  the  smell  very  bad.  This  was  the  case  in  the 
neighborhood  of  the  horse-car  barn.  At  the  time  I  saw  it  there  was 
no&ing  offensive  about  the  stream. 

There  appears  to  me  little  serious  ground  for  complaint  as  to  the 
condition  existing  at  the  time  of  my  inspection,  but  there  is  a  good 
deal  of  possible  evil  in  it  which  should  be  certainly  guarded  agamst. 
Being  in  a  quite  sparsely-inhabited  outskirt  of  the  village  the  prob- 
lem is  simplified  since  there  are  fewer  exposed  to  it  and  less  chance 
for  its  pollution.  There  will  come  a  time  with  tlie  expansion  of  the 
village  when  it  will  bo  necessary  to  convey  this  water  in  a  closed 

J)ipe  to  the  mills.  For  the  present  it  appears  to  me  that  with  a  few 
ess  radical  precautions  the  present  mill-race  will  be  safe.  The 
faulty  bank  sliould  be  rectified  at  all  the  points  where  it  is  irregular 
and  sloping.  The  entire  channel  is  much  wider  than  is  necessary, 
but  could  not  probably  be  narrowed  except  by  stone  work,  as  tne 
banks  would  wash.  But  the  present  banks  should  be  made  abrupt 
and  the  soakage  in  the  soil,  making  marshy  places  with  more  or  lees 
contaminated  water,  should  be  at  once  rectified.  For  the  purpose  of 
not  impeding  the  current  overhanging  bushes  should  be  trimmed 
away.  All  coarse  refuse  should  be  removed,  such  as  cans,  hoops, 
and  similar  waste.  The  bottom  should  be  cleaned  every  year ;  it  is 
questionable  whether  it  would  be  safe  to  expose  it  during  this  sum- 
mer weather. 

Besides  these  improvements  of  the  channel  certain  regulations 
ought  to  be  adopted,  (a)  The  water  should,  under  no  circumstances, 
be  allowed  to  be  drawn  off  so  as  to  expose  the  bottom  to  any  degree. 
(5)  House  drains  should  not  be  permitted  to  empty  into  it.  The 
village  is  supplied  with  sewers  as  well  as  with  an  excellent  public 
water  supply,  and  connection  could  probably  be  made  with  them  for 
all  premises  needing  sewerage,     (c)  The  pollution  of  the  water  by 
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the  bams  and  privies  on  its  bank  should  be  at  once  stopped  and  all 
present  accumulations  from  them  should  be  cleaned  up.  Little  ac- 
c-ount  need  be  taken  of  the  Gloversville  sewage ;  the  detileinent 
comes  from  these  sources  nearer  home,  (d)  Refuse  matter  should 
be  kept  out  by  proliibition  and  by  frequent  inspection  and  removal. 
With  these  precautions  I  think  little  danger  need  be  apprehended 
from  this  mill-race. 

While  this  was  the  principal  object  of  my  going  to  Johnstown, 
iny  attention  was  called  to  a  few  other  insanitary  conditions,  some 
of  which  I  gave  verbal  advice  concerning. 

There  is  an  oflfensive  way  of  disposing  of  the  waste  from  these 
leather  mills.  It  runs  out  into  rough,  stony  and  clogged-up  open 
drains  along  the  sides  of  the  street.  Being  composed  of  chemicals, 
dye-stuSs  and  animal  refuse  an  unhealthy  efHuvium  must  arise 
from  it  in  hot  weather.  Closed  drains  ought  to  be  provided,  or 
at  least  some  attempt  should  be  made  to  provide  a  smooth  channel  on 
the  surface. 

Two  mill-ponds  and  the  portion  of  the  Cayadutta  creek  bed  that 
is  part  of  the  time  dry  may  also  require  consideration.  For  the 
praent,  however,  they  do  not  call  for  reference  in  this  report. 

Respectfully  submitted, 
•  F.  C.  CURTIS. 

10 
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REPORT  ON  THE  SANITARY  QUESTIONS  INVOLVED 
IN  THE  CONSIDERATION  OF  THE  COVES  NEAR 
RHINEBECK. 


To  the  Sanitary  Committee : 

The  condition  of  the  coves  wliich  form  the  subject  of  the  report 
of  Mr.  Andrews,  published  in  the  fifth  annual  report  of  the  State 
Board  of  Health,  and  their  influence,  if  any,  upon  public  health,  was 
brought  before  the  Board  in  1883,  and  referred  for  investigation 
and  consideration  to  the  committee  on  drainage,  sewerage  and  topog- 
raphy. The  conclusions  of  the  committee  then  were,  that  since  mala- 
rial fevers  had  been  known  to  prevail  along  the  Hudson  river  for 
very  many  years,  the  building  of  the  railway  could  not  have  been  the 
only  factor  favoring  the  development  of  the  disease ;  and,  as  it  was 
necessary  to  have  reasonable  assurance  that  the  suggested  improve- 
ments in  the  construction  of  the  embankments  were  necessary  for 
the  preservation  of  life  and  health  before  recommending  the  issue 
of  an  order  by  the  Governor,  the  Board  confined  itself  to  advising 
that  the  railway  companies  should  be  requested  to  make  proper  pro- 
vision for  a  freer  movement  of  water  in  order  to  allow  the  egress  of 
any  floating  dead  vegetation  which  might  accumulate  witliin  the 
coves.  This  action  was  taken  from  a  purely  engineering  point  of 
view,  and  the  investigation  on  which  it  was  based  was  limited  to 
the  specific  question  presented  by  the  Oovernor,  to  whom  the  orig- 
inal complaint  was  aadressed  ;  the  State  Board  not  being  authorized 
to  extend  its  inquiries  to  other  probable  causes  of  endemic  disease, 
and  being  unwilling  to  commit  itself  to  a  positive  opinion  on  the 
etiological  as])cct  of  the  j^roblem. 

A  later  appeal,  made  directly  to  the  State  Board  for  advice  as  to 
the  sanitary  questions  involved,  however,  necessitated  a  wider  exam- 
ination ;  last  autumn  I  accompanied  Mr.  Gardiner  in  a  more  com- 
prehensive tour  of  inspection,  embracing  the  telluric  environment  of 
the  houses  where  malarial  disorders  were  alleged  to  have  been  most 
severe. 

The  first  fact  elicited  was,  that  paludal  fevers  were  common  over 
a  wide  region  of  country,  extending  some  miles  back  from  the  shore, 
and  in  nowise  to  be  ascribed,  by  any  stretch  of  imagination,  to 
influences  arising  from  the  river  front.  It  was  also  eviaent  that  in 
these  instances,  as  in  the  few  houses  on  the  margin  of  the  coves, 
other  conditions  existed  fully  cajmblc  of  giving  rise  to  malaria. 

The  embankment  of  the  H.  &  C.  W.  R.  K.,  on  the  eastern  side 
of  the  north  cove,  shuts  in  a  sort  of  ravine  parallel  with  the  shore, 
which  probably  formed  the  bed  of  the  brook  that  is  now  tamed 
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throngh  a  email  culvert  further  to  the  north.     In  this  ravine,  dead 

vegetation  had  accumulated  to  a  considerable  depth,  and  in  rainy 

beasons  laust  be  placed  under  the  most  favorable  conditions  for  fer- 

mentatioD.     A  depression  running  first  easterly  and  then  southerly 

from  this  point,  and  receiving  the  drainage  from  a  wide  water-shea, 

constitates  a  veritable  marsh  throughout  which  the  ground  water 

stands  actually  at  the  level  of  the  soil ;  and  even  on  the  adjoin- 

ine  places  at  a  higher  elevation,  the  wells  which  we  examined  were 

filled  to  within  three  or  four  feet  of  the  surface.     Still  farther  back, 

OQ  the  plateau  whereon  the  village  of  Khinebeck  stands,  and,  indeed, 

wherever  malarial  disorders  were  said  to  exist,  we  found  the  same 

oonditioo  of  soil  saturation.     On  the  shore  of  the  cove  itself,  the 

dead  vegetation  was  almost  entirely  of  land  origin,  and  was  hardly 

Bafficieut  in  amount  to  occasion  deleterious  emanations. 

As  tAT  as  observation  of  the  causation  of  malaria  has  extended, 
there  is  reason  to  believe  that  the  poisonous  ferment  is  generated 
nther  by  the  decomposition  of  vegetable  matter  in  a  damp  soil  than 
on  the  surface,  or  where  submerged ;  and  experience  warrants  the 
opinion  that  flooding  a  miasmatic  district  is  sometimes  as  effectual  a 
remedj  as  draining  it.  Living  submarine  plants,  of  course,  are  not 
to  be  p^arded  as  injurious  to  health,  and  it  may  be  doubted  if  they 
eao  exert  a  seriously  detrimental  influence,  even  after  detachment 
from  their  roots,  while  floating  on  water  which  is  not  stagnant, 
dtboogh  if  stranded  on  the  shore  in  considerable  quantity  their 
decomposition  might  be  hurtful.  Hence,  while  not  denying  the 
possibility  that  under  certain  circumstances  the  condition  of  the 
larger  coves  might  conduce  to  the  perpetuation  of  malaria,  other 
and  more  potent  agents  are  so  evident  that  these  cannot  be  con- 
demned from  a  purely  sanitary  standpoint,  however  objectionable 
they  may  be  in  other  respects. 

The  case,  however,  is  different  as  regards  tlie  smaller  pond  inclosed 
by  the  embankment  of  the  H.  &  C.  W.  R.  R.  The  culvert  hero  is, 
aecording  to  both  engineering  reports,  insufficient  to  permit  free 
ciienlation  of  water,  and,  in  addition  to  the  ven;etation  decaying  in 
iitUj  much  drainage  from  buildings  on  the  shore  is  received  in  the 
almost  stagnant  basin,  the  effluvia  from  which  are  very  offensive,  and 
doubtless  capable  of  injuring  health.  It  would  seem  reasonable  to 
deoiand  that  the  railway  company  provide  for  proper  circulation  of 
the  water  in  this  cove,  but  beside  this  measure,  tlie  local  board  of* 
health  should  prevent  the  discharge  of  any  organic  refuse  into  the 
basin,  and  compel  the  riparian  owners  to  remove  nuisances  from  their 
own  premises.  The  effectual  abatement  of  malarial  endemic  fevers 
depends  upon  drainage  of  the  saturated  land  bordering  the  coves 
rather  than  npon  any  operations  relating  to  the  water.  The  very 
term  **  marsh  miasm,"  commonly  applied  to  the  malarial  ferment, 
indicates  the  universal  experience  of  the  pre-eminent  agency  of  soil- 
Mtoration  in  inducing  the  disease;  and  wherever  thorough  drainage 
baa  been  accomplished,  malarial  fevers  have  been  abolished. 

ALFRED  LUDLOW  CATIEOLL,  M.  D. 
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The  sanitary  committee,  to  whom  the  reconsideration  of  the 
former  reports  on  the  condition  of  tlie  above  described  coves  was 
referred,  concur  in  the  views  expressed  by  Dr.  Carroll,  and  in  the 
snggestions  made  for  the  improvement  of  the  public  health  in  that 
vicinity  ;  and,  as  regards  the  smaller  pond,  recommend  the  adoption 
of  the  measures  set  forth  in  the  report  of  Mr.  Andrews,  as  pub- 
lished in  the  fifth  annual  report  ot  the  Board,  namely :  that,  in 
addition  to  providing  freer  circulation  of  water,  ''the  low  places 
on  the  shores  be  filled  as  rapidly  as  possible,  thus  diminishing  the 
area  to  be  kept  clean.'' 

WOOLSEY  JOHNSON,  M.  D., 

Chairman 

ALFRED  MERCER,  M.  D. 
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REPORT  ON  DIPHTHERIA  AT  GOIJVERNEIIR. 


To  the  Sanitary  Commiiteej  State  Board  of  Health : 

Gouvornenr  is  a  rapidly-growing  village  of  nearly  three  thousand 
iohabitants  in  the  south-western  part  of  St.  Lawrence  county, 
ftboQt  thirty-five  miles  from  Ogdensburg.  It  lies  on  both  sides  of 
the  Oswegatchie  river,  a  rapid  and  considerable  stream,  extensively 
used  for  lumbering,  and  at  this  point  for  mill  power,  flowing 
between  banks  that  are  abrupt  and  well  elevated  about  fifteen  feet 
above  the  stream.  The  country  about  is  uniformly  level,  rolling 
land,  the  surface  soil  being  alluvial  sand  and  quick  sand,  not  fertile ; 
the  under-lying  rock  is  lime-stone  which  crops  out  near  the  village  ; 
above  it  is  clay  having  an  average  depth  beneath  the  surface,  I  was 
told,  of  some  ten  feet.  The  site  of  the  village  is  broken  by  slightly 
elevated  ridges,  and  one  or  two  small  streams  flow  through  it,  main- 
tained  by  neighboring  springs,  on  either  side  of  the  river  into  which 
ihey  empty.  Formerly  forests  of  cedar  and  hemlock  covered  this 
locality ;  farther  up  the  river  there  are  said  to  be  peat  bogs  from 
which  some  of  its  tributaries  flow.  Throughout  this  township  and 
mnch  of  this  region  there  is  a  remarkable  degree  of  soil  saturation. 
In  most  places,  regardless  of  topography,  water  is  reached  within 
two  feet  of  the  surface ;  consequently  throughout  a  considerable 
portion  of  the  village,  many  of  the  cellars  contain  standing  water, 
especially  during  wet  weather;  some  of  them  are  always  wet. 
The  wells  througnout  the  village  are  sunk  probably  through  the  clay, 
and  are  from  fifteen  to  forty  feet  deep,  their  contents  rising  pretty 
near  the  surface. 

There  is  but  one  sewer  in  the  village,  in  the  main  street,  said  to 
be  the  healthiest  part.  There  is  a  public  water-supply,  but  it  is  not 
osed  to  any  great  extent,  from  popular  prejudice.  The  water  is 
dightly  stained  of  a  brownish  color,  probably  from  vegetable  matter, 
bat  the  taste  is  not  unpleasant.  It  is  taken  from  the  river  directly 
above  the  dam,  at  the  center  of  the  village,  the  stream  being  set  back 
a  ooDsiderablo  distance  between  the  high  banks. 

In  the  monthly  bulletin  of  this  Board,  the  mortality  of  the  town 
of  GroQvemeur  has  been  recorded  since  May,  1884,  with  the  excep- 
tion of  one  month.  In  seventeen  months  one  hundred  and  fifty- 
«i  deaths  occurred.  This  represents  an  annual  death-rate  per 
thousand  inhabitants  of  twenty.  Of  these,  thirty  per  cent  were 
ander  the  age  of  five  years.  Of  the  number,  eleven  deaths  were 
from  cerebro-spinal  fever,  two  from  typhoid  fever,  one  from  measles, 
«veiiteen  from  scarlet  fever,  nineteen  from  croup  and  diphtheria, 
and  nine  from  diarrhoea,  making  a  total  of  fifty-nine  deaths  from 
zjmotic  or  preventable  diseases. 

This,  it  will  be  observed,  amounts  to  nearly  thirty-eight  per  cent  of 
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the  total  mortality.  During  the  same  period  the  percentage  of 
zymotic  disease  mortality  for  the  entire  IState  amounted  to  25.9, 
which,  including  the  cities  of  the  State  with  their  large  summer 
mortality  from  diarrhoea,  is  considerably  higher  than  it  would  be  if 
only  the  rural  population  were  taken.  This  mortality  in  Gouverneur 
is  principally  made  up  of  cerebro-spinal  fever,  which  occurred  in 
almost  every  one  of  the  months  referred  to,  but  has  been  much 
more  prevalent  since  January  last ;  of  scarlet  fever,  which  pre- 
vailed from  December  to  May  last;  diarrhoea,  occurring  only  in  the 
summer  months;  and  croup  and  diphtheria,  which  in  our  sanitary 
records  are  classed  together  on  account  of  the  frequent  difficulty  of 
distinguishing  them  apart,  and  which  began  to  cause  deaths  in 
December,  1884,  since  which  time  there  are  but  two  months  in  which 
they  failed  to  occur.  It  should  also  be  noted  that  there^were  seven- 
teen deaths  from  consumption  during  the  period  of  time.  About 
fifty  per  cent  of  the  mortality  occurred  from  zymotic  diseases  and 
consumption,  or  in  other  words,  nearly  half  the  deaths  were  from 
consumption,  cerebro-spinal  fever,  scarlet  fever,  croup  and  diph- 
theria and  diarrhoea. 

This  has  been  the  reported  mortality  of  the  entire  town  ;  for  the 
village  alone  all  these  proportions  would  be  exaggerated,  since 
beyond  doubt  most  of  the  preventable  deaths  occurred  in  it. 

December  4,  in  response  to  the  representations  of  certain  citizens 
of  the  village  to  the  effect  that  diphtheria  was  alarmingly  prevalent, 
and  on  the  invitation  of  the  local  board  of  health,  I  went  at  the 
request  of  the  Secretary  of  this  Board,  to  investigate  the  facts  and 
conditions  at  Gouverneur,  in  company  with  the  health  officer  of 
both  the  village  and  town  boards.  Dr.  J.  B.  Carpenter.  Our 
inquiry  was  limited  to  the  village,  although  the  disease  lias  prevailed 
throughout  the  town  to  less  extent. 

From  him  I  learned  that  fifty-two  cases  of  the  disease  had  been 
reported  to  the  town  board  since  July  last,  and  eleven  deaths  had 
occurred.  The  disease  had  culminated  early  in  November,  when 
four  deaths  occurred;  for  about  four  weeks  there  had  been  no 
deaths,  and  at  the  time  of  my  visit  there  were  but  two  persons  sick 
with  the  disease. 

Of  the  reported  deaths  under  the  head  of  croup  and  diphtheria, 
part  were  attributable  to  the  former  disease.  This  epidemic  came 
on  with,  or  followed  after,  one  of  scarlet  fever,  which,  as  notedP 
above,  prevailed  from  December  to  May  last,  and  which  was 
attributed  to  an  imported  case.  Care  had  been  taken  to  quarantine 
and  afterward  to  fumigate  in  all  cases  known  to  the  Board,  and  all 
children  from  families  where  the  sickness  occurred  were  excluded 
from  school.  With  Dr.  Carpenter  I  visited  premises  where  eases 
existed  or  had  been.  The  disease  first  extensively  prevailed  in  a 
row  of  tenement-houses  on  the  south,  or  less  built  up  part  of  the 
village.  Here  the  sanitary  conditions  had  been  very  bad ;  the  cel- 
lars were  full  of  water,  which  had  increased  by  recent  rains;  a 
single  largo  privy,  used  by  several  families,  was  in  a  foul  state,  and 
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all  garbase  and  bIodb  were  thrown  on  the  ground  about  the  house. 
At  this  locality  all  this  had  been  rectified  under  direction  of  the 
Boardy  the  cellar  bein^  easily  drained  into  an  adjacent  streamlet  — 
dnoe  theo  no  cases  haa  occurred. 

A  similar  experience  attended  another  row  of  tenements  in  the 
same  neighborhood,  and  subsequently  cases  developed  in  various 
parts  of  tne  village. 

Without  speaking  in  detail  of  these  I  will  present  what  appeared 
as  the  possible  and  suspected  causes  of  the  prevalence  of  the  diseaee. 

Finty  in  regard  to  the  drinking  water.  As  already  remarked,  the 
riliage  has  a  public  supply,  taken  from  the  Oswegatchie.  It  is 
pamped  from  the  river  just  above  the  dam,  which  is  about  midway 
of  its  course  through  the  village.  The  stream  always  contains 
quantities  of  logs,  above  and  below  the  dam,  and  some  of  the 
eitizens  have  thought  that  these  were  a  source  of  unhealthfulness. 
However  this  may  be,  I  see  no  reason  why  it  should  contribute  in 
any  way  to  causing  diphtheria.  But  the  stream  may  be  polluted  by 
the  organic  waste  from  the  village.  At  present  the  only  village 
sewer,  and  also  the  largest  of  the  little  streamlets  which  traverse 
the  village  empty  into  it  below  the  dam ;  but  some  of  the  house 
waste  already  finds  its  way  into  the  stream  above  the  dam,  and 
eventnally  a  considerable  amount  will  bo  likely  to,  as  the  village 

Sows.  Worse  than  this,  however,  the  village  cemetery  is  imme- 
atelv  on  the  south  bank  of  the  river,  its  area  elevated  and  sloping 
rapidfy  toward  it.  Probably  many  of  the  graves  extend  below  the 
ground  water  level,  and  at  any  rate  the  drainage  is  ultimately  into 
the  stream.  It  is  only  eighty  or  100  rods  above  the  intake.  This 
ciinnot,  therefore,  be  recommended  as  a  safe  place  to  take  water; 
but  as  to  its  present  condition  Dr.  Ilailes  will  report  a  biological 
examination  of  a  sample  which  I  procured.  1  know  of  no  objection 
to  the  purity  of  the  water  taken  from  a  point  above  the  village. 
The  water  is,  however,  objectionable  to  the  people,  and  is  but  little 
iised.  As  to  its  enterhig  as  a  cause  of  the  diphtheria,  I  ascertained 
that  only  two  or  three  families  that  had  been  afflicted  made  use  of 
it,  and  the  first  cases  of  this  immediate  prevalence  occurred  on  the 
sooth  side  of  the  river,  which  has  no  public  water  supply.  It  is 
nndonbtedly  safer  water  than  that  of  the  village  wells,  which  are 
sunk  into  soil  admitting  of  such  ready  pollution.  A  sample  from 
one  of  them  will  also  be  reported  on  by  Dr.  Hailes. 

The  high  level  of  the  ground  water  is  in  my  opinion,  as  also  of 
heahh  officer.  Dr.  Carpenter,  the  most  important  element  in  main- 
taining diphtheria  here.  It  is  oneof  the  recognized  causes  of  the  dis- 
ease, as  is  shown  by  numerous  studies  of  its  development,  among 
which  reference  may  be  made  to  a  report  to  tlie  Massachusetts  Board 
of  Health,  in  1876,  by  Dr.  J.  G.  PinKham,of  an  epidemic  in  Lynn, 
where  eighty  per  cent  of  the  cases  occurred  on  damp,  undrained  soil, 
nnd  especially  to  the  more  recent  report  of  Mr.  James  T.  Gardiner 
to  the  New  York  State  Board,  of  which  he  is  the  consulting  engi- 
neer (see  Fifth  Annua)  Eeport),  upon  an  epidemic  in  Ogdensbwrg, 
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where  almost  identical  conditions  existed  as  here.  The  dampness  or 
flooding  of  cellars  resulting  from  high  ground  water  acts,  as  Mr. 
Gardiner  suggests,  in  two  ways:  by  predisposing  to  a  catarrhal  con- 
dition of  the  air  passages,  which  renders  them  more  vulnerable  to 
diphtlieria,  and,  also,  by  poisoning  the  air  of  the  dwelling  with  decom- 
posing matter  carried  in  with  the  soil  water.  A  little  reflection  ou 
the  part  of  the  villagers  will  convince  them  of  the  reasonableness  of 
this.  Having  no  sewers,  all  slops  and  excremental  matters  are 
deposited  on  the  ground  about  the  dwellings.  Kitchen  waste  is 
thrown  generally  upon  the  surface,  and  privy  accumulations  are  either 
on  the  surface  or  in  a  shallow  pit  often  containing  soil  water,  for  I 
believe  no  sort  of  removal  system  is  attempted.  In  such  a  porous  soil 
these  sink  readily,  are  soon  taken  into  solution  in  the  ground  water 
and  find  their  way  into  the  cellar  or  the  well.  In  the  former  case 
there  is  every  facility  for  decomposition  to  take  place,  and  the  upward 
draught  of  the  warm  air  above  distributes  the  products  of  decompo- 
sition through  the  dwelling. 

That  this  is  a  very  important  element  in  the  existence  of  diphtheria 
in  Gouverneur  is  seen  from  the  fact  that  a  large  proportion  of  the 
cases  have  occurred  in  houses  in  which  there  has  been  standing  water 
in  the  cellars.  In  others,  where  there  is  no  actual  standing  water, 
it  will,  no  doubt,  be  found  that  there  is  an  unhealthy  degree  of 
moisture  in  the  bottom  and  sides  of  the  cellar.  It  is  further  seen 
from  the  fact  that  it  disappeared  from  the  tenement-houses,  where  it 
first  broke  out,  as  soon  as  drainage  of  the  cellai*s  was  effected,  and 
on  the  main  street,  through  which  there  is  a  sewer  and  the  cellars 
are  dry,  only  two  or  three  cases  have  been  found,  and  these,  there 
seems  good  reason  to  believe  from  what  I  learned,  were  traceable  to 
the  third  apparent  element  in  the  production  of  the  disease  iu  tlie 
village  —  contagion.  This  was  generally  guarded  against  by  the 
management  of  the  Board,  but  one  case  failed  of  being  reported  to 
them,  and  from  it  the  disease  was  taken  to  the  schools.  One  of  the 
children  taken  with  the  disease  on  Main  street  sat  beside  a  child  from 
this  family. 

Some  of  the  cases  were  not  traceable  to  either  of  the  causes  I 
have  mentioned,  and  were  due  I  beh'eve  to  local  insanitary  conditions, 
in  which  probably  the  well  water  had  a  part.  I  found  a  ease  already 
existing  and  the  third  or  fourth  case  in  the  family.  The  house  was 
very  dilapidated ;  the  well  close  by  the  kitchen  door,  outside  of  which 
slops  were  thrown,  and  fifteen  or  twenty  feet  away  was  the  privy 
ana  a  stable.  (See  report  of  Dr.  Hailes  upon  this  water.)  The  prem- 
ises have  a  bad  sanitary  record  of  typhoid  fever  and  other  zymotic 
diseases.  Every  epidemic  of  diphtheria  of  long  duration  shows  in- 
stances similar  to  this,  the  local  insanitary  conditions  finding  expres- 
sion in  the  prevailing  epidemic  by  preference. 

My  conclusion  is  that  the  prime  factor  in  the  prevalance  of  diph- 
theria in  Gouverneur  is  the  remarkable  high  level  of  soil  water. 
Tiiis  IS,  to  be  sure,  no  new  thing  here,  neither  is  the  disease.  Dr. 
McFalls,  who  has  practiced  there  for  many  years,  tells  me  that  the 
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disease  has  prevailed  for  a  long  time,  not  only  in  the  village  but  in 
the  sarroanaing  country,  where  similar  conditions  exist.  During  the 
past  season  this  has  been  intensitied  by  unusually  wet  weather.  By 
reason  of  it,  as  Dr.  Carpenter  states,  the  potato  crop  has  been  a 
fidlare,  these  and  other  vegetables  rotting  in  the  ground.  It  is 
fhrther  increasedby  the  very  rapid  rate  at  which  the  village  is  grow- 
ing, for  in  few  places  have  I  seen  so  many  houses  new  or  in  process 
of  erection.  It  is  further  shown,  I  think,  by  the  considerable  death- 
rate  from  consumption,  and  in  the  same  connection  the  unusual  num- 
ber of  deaths  from  cerebro-spinal  fever,  here  and  elsewhere  in  this 
region,  is  of  interest.  In  the  forthcoming  sixth  annual  report  of  this 
Board,  the  Secretary,  Dr.  Carroll,  calls  attention  to  soil  saturation  as 
the  beat  established  factor  in  the  causation  of  the  latter  disease,  very 
dear  evidence  of  which  appears  in  Dr.  Meredith  Clymer's  study  of 
the  outbreak  of  it  in  New  York  in  1872.  With  a  high  death- 
rate,  nearly  half  the  mortality  has  been  from  diseases  that  may  be 
considered  more  or  less  preventable.  And  they  are  deaths  that,  as 
&r  as  we  know  them,  are  especially  preventable  by  drainage  and 
deauliness.  Whatever  else  may  enter  into  the  causation  of  diph- 
theria and  other  diseases  here,  I  have  no  hesitation  in  saying  that 
drainage  of  the  soil  and  lowering  the  water  in  it  to  a  safe  level  be- 
low the  cellar  bottoms  is  the  first  necessity.  How  this  may  be  ef- 
fected, and  to  what  extent  a  system  of  sewerage  which  is  likewise 
desirable  might  be  added  to  it,  I  will  not  undertake  to  speak  of,  as 
advice  in  this  should  be  given  by  a  civil  engineer.  I  am  sure,  how- 
ever, that  a  remedy  is  very  feasible  from  the  topography  of  the 
nllage. 

With  regard  to  the  public  water  at  present  in  use,  while  it  does 
not  seem  to  be  an  evident  cause  of  prevailing  disease,  there  is  reason 
to  believe  that  it  is  already  to  some  degree  polluted,  and  with  the 
increase  of  the  village,  the  introduction  of  sewers  and  the  growth  of 
the  cemetery  it  would  become  more  so,  taken  from  the  present  point. 
It  would  be  much  better  to  take  it  from  some  point  entirely  above 
the  village,  where  the  current  is  rapid,  the  animal  waste  entering  it 
slight  in  amount,  and  the  water  doubtless  wholesome  and  good.  Of 
this  I  have  no  knowledge,  however,  from  personal  observation,  and 
peiiiaps  some  more  desirable  source  may  be  found  to  take  the  place 
of  the  present,  which  cannot  be  commended.  With  these  improve- 
ments the  death-rate  of  Gouverneur  would  be  materially  diminished. 

Throughout  the  township  the  same  condition  of  soil  saturation 
tndoabtedly  exists,  and  has  the  same  bearing  on  the  production  of 
^l^theria,  some  of  the  cases  of  which,  reported  in  the  bulletin  re- 
ferred to  in  this  report,  occurred  outside  the  village  limits ;  the 
remedy  is  the  same  for  the  isolated  farm-house  as  ftr  the  village 
residence,  and  is  feasible  generally,  or  ought  to  be,  to  make  the  house 
fit  for  habitation. 

Respectfully, 

F.  C.  CURTIS. 
11 
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Ax^ANY,  Decemher  10,  1886. 
Dr.  A.  L.  Carroll,  Sea-etary  State  Board  of  Health : 

Dbab  Sib  —  Upon  biological  examinatioD  of  tbe  Bpecimens  of 
water  seot  to  me  from  Gouvernenr.  I  reepeetfally  report  as  follows : 
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The  water  from  the  tenement  is  very  bad  —  ten  parts  of  chlonoe, 
and  tbe  bacteria  exceedingly  numerous  and  active.  Tbe  river  water 
is  better ;  poEeesseB  very  small  proportion  of  chlorine  (one  part)  but 
it  cannot  be  recommended  with  safety  on  accoaut  of  the  short  time 
re<^nired  to  liqnefy  tbe  gelatine  (three  days)  and  the  number  and 
activity  of  its  microorganiams. 

Very  truly, 

WM.  HAILES. 
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BEPORT  OF  THE  SANITAKY  COMMITTEE  ON  THE  IN- 
VESTIGATION  OF  A  WATER  SUPPLY  AT  SYRA- 
CUBE. 

To  the  StaU  Board  of  Health: 

The  oommon  conncil  of  the  city  of  Syracuse,  on  the  23d  of  March, 
1885,  passed  an  ordinance  granting  to  *'the  Central  City  Water- 
Works  Company  "  a  franchise  for  supplying  the  city  of  Syracuse 
with  water  which,  "upon  analysis  by  the  State  Board  of  Health,  shall 
be  pronoanced  to  be  pure  and  wholesome." 

This  was  practically  a  request  from  the  city  of  Syracuse  that 
anatyses  should  be  made  of  the  water  proposed  to  be  furnished,  and 
that  this  Board  should  state  whether  t&ese  chemical  analyses  showed 
the  water  to  be  up  to  the  standard  of  purity  as  commonly  accepted 
for  potable  purposes. 

rNoobtless  the  object  of  this  request  was  that  the  analyses  might 
be  made  by  such  men  and  such  methods  as  this  Board  is  in  the  habit 
of  employing  in  its  chemical  analyses  of  water. 

Under  this  view  of  the  case  the  Board  caused  seven  samples  of 
water  to  be  analyzed,  taken  from  the  Oneida  lake ;  two  by  Prof. 
Willis  G.  Tucker,  of  Albany,  and  five  by  Prof.  S.  A.  Lattimore,  of 
Bodioster  University.  The  results  of  these  analyses  are  herewith 
appended.  They  show  that  in  parts  by  weight  per  hundred  thou- 
sand the  results  range  as  follows :  Total  solids,  from  14.22  to  16.80 ; 
dilorine,  from  0.32  to  .454 ;  free  ammonia,  from  trace  to  .0027 ; 
albuminoid  ammonia,  from  .002  to  .0045. 
;  Certainly  on  chemical  grounds  alone  no  exception  could  be  taken 
to &e  samples  of  the  water  analyzed  ;  and,  in  response  to  what  the 
Board  interpreted  to  be  a  request  from  the  common  council  of  Syra- 
cnse,  a  resolution  was  passed  at  the  meeting  of  the  Board  on  Novem- 
ber 16,  1885,  stating  that  these  analyses  had  been  made  by  the 
<^*ial  analysts  of  the  State  Board  of  Health,  and  that  the  water, 
according  to  accepted  chemical  standards  of  analysis,  was  found  to 
be  pure  and  wholesome. 

It  was  not  to  be  supposed  that  because  the  water  was  pnre  from  a 
coemical  standpoint,  that,  therefore,  from  a  sanitary  point  of  view  it 
waa  proj>er  as  a  water  supply  for  the  city  of  Syracuse.  In  the  dis- 
ca»»ion  at  the  meeting  previous  to  the  adoption  of  the  resolution  the 
Board  was  unanimous  in  the  opinion  that  a  chemical  test  is  but  one 
of  the  methods  necessary  to  determine  the  potability  of  a  water ; 
sordid  the  Board  express  any  opinion  as  to  whether  the  chemical 
condition  of  the  water  of  Oneida  lake,  at  the  time  the  samples  were 
tricen,  would  be  its  uniform  condition  the  year  through.  All  that 
tbe  resolution  was  intended  to  express  was  the  fact  that  the  samples 
loaljzed  were  pnre  according  to  received  chemical  standards. 

Notwithstanding  the  careiul  wording  of  the  resolution  expressly 
faiitiog  its  meaning,  it  was  found  that  its  scope  was  misunderstood 
talk  by  the  oommon  council  of  Syracuse  and  by  the  citizens  at  large. 
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The  citizens  committee  of  Syracuse  then  requested  a  full  investiga- 
tion and  explanation  of  this  subject  by  the  State  Board  of  Health ; 
in  response  to  which  this  committee,  having  been  empowered  by 
the  Board,  held  a  public  meeting  in  the  city  of  Syracuse,  December 
8,  1885,  of  which  due  notice  was  given  to  all  parties  interested,  in 
order  that  a  more  correct  understanding  might  be  arrived  at  regard- 
ing the  wishes  of  the  citizens  of  the  city  of  Syracuse,  and  the  views 
of  tlie  Board  with  reference  to  the  sanitary  examination  of  water 
supplies. 

The  town  hall  was  secured  by  the  citizens  for  the  meeting,  and 
its  management  was  assumed  by  a  citizens'  committee.  Your  com- 
mittee was  represented  by  the  President,  Dr.  Edward  M.  Moore,  the 
Secretary,  Dr.  Alfred  L.  Carroll,  together  with  Dn  Alfred  Mercer 
and  consulting  engineer  James  T.  Gardiner. 

At  half-past  ten  a.  m.  when  the  committee  arrived  at  the  hall,  it 
was  well  filled  with  members  of  the  common  council  and  other  prom- 
inent citizens,  his  honor  the  mayor  being  also  present.  The  meet- 
ing was  presided  over  by  Mr.  Duguid,  president  of  one  of  the  city 
banks. 

As  the  citizens  desired  to  know  exactly  what  the  State  Board  had 
done  in  the  matter.  President  Moore  explained  the  action  above  de- 
scribed, and  in  answer  to  numerous  questions,  the  views  of  the  Board 
with  regard  to  the  sanitary  examination  of  water  supplies  were  set 
forth  by  Dr.  Moore,  Dr.  Carroll  and  Mr,  Gardiner.  The  recom- 
mendations of  the  committee  with  regard  to  the  leading  outlines  of 
the  sanitary  examination  of  a  potable  water  supply  were  as  follows : 

1.  Before  any  supply  of  water  can  be  pronounced  pure  and  whole- 
some for  a  city  8  use,  it  should  be  submitted  to  chemical  analysis, 
the  samples  being  taken  at  such  times  during  the  year  and  during 
such  varying  conditions  of  the  water  as  would  represent  the  chem- 
ical character  of  the  water  in  its  principal  changes. 

2.  It  should  be  submitted  to  biological  analysis,  the  samples 
analyzed  being  taken  at  all  seasons  of  the  year  and  in  all  conditions 
of  the  water,  when  these  conditions  are  quite  variable. 

3.  Sanitary  examination  should  be  made  to  determine  all  the 
sources  from  which  impurities  may  reach  a  water  supply,  and  the 
question  of  a  probability  of  its  remaining  pure  in  the  luture,  and  the 
possible  means  of  sanitary  protection  of  the  water  should  be  care- 
fully considered.  This  sanitary  survey  is  considered  the  most 
important  of  all. 

Chemical  Analysis. 

By  chemical  analysis  and  the  examination  of  the  chemist  there 
may  be  determined  the  amount  of  mineral  matter  in  the  water  and 
its  character.  Whether  the  water  is  a  hard  or  a  soft  water,  and  the 
degree  of  hardness  may  be  estimated.  A  part  of  this  analysis  of  the 
mineral  constituents  is  the  determining  of  the  amount  of  chlorine, 
which  is  sometimes  an  indication  of  the  amount  of  sewage  pollution 
of  water. 
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The  amount  of  putrescible  organic  matter  in  the  water  may  also 
be  approximately  determined ;  and  analysis  will  often  indicate 
wbetner  tbe  water  contains  the  products  arising  from  putrefaction. 

The  character  also  of  the  organic  matter  in  the  water  is  sometimes 
indicated  bv  the  analysis.  The  color  of  the  water  and' its  taste  and 
odor  may  also  be  maae  the  subjects  of  examination  in  the  chemical 
laboratorv.  In  general,  therefore,  the  examination  of  water  by  the 
chemist  determines  its  hardness,  the  amount  of  organic  matter  liable 
to  putrefy  which  it  contains,  its  taste,  odor  and  color,  and  sometimes 
the  character  of  the  organic  matter  in  solution. 

While  these  facts  are  of  great  importance,  they  are  by  no  means 
the  only  things  it  is  necessary  to  know  before  declaring  a  body  of 
water  to  be  a  wholesome  supply  for  city  purposes  or  for  potable  uses. 
Ohemifitry  cannot  determine  whether  water  contains  tnose  micro- 
organisms or  bacteria  which  are  the  cause  or  carriers  of  disease.  It 
can  rarely  determine  the  source  of  the  contaminating  matter  found 
to  be  present.  Some  of  the  most  severe  epidemics  have  been  caused 
tnr  water  where  the  actual  amount  of  organic  matter  was  exceedingly 
small.  Frankland,  the  celebrated  English  sanitary  chemist,  having 
cvefnlly  analyzed  a  measured  quantity  of  water,  added  to  it  one- 
thooaandth  part  of  its  volume  of  the  dejecta  of  a  cholera  patient,  and 
was  unable,  by  chemical  analysis,  to  detect  any  difference  that  would 
have  awakened  suspicion  of 'danger.  This  experiment  of  Frank- 
land's  well  illustrates  that  a  water  may  be  freighted  with  the  fatal 
germs  of  disease  and  yet  chemistry  be  unable  to  reveal  it. 

Biological   Analysis. 

Biological  analysis  has  recently  been  brought  into  use  as  a  method 
of  determining  approximately  the  amount  of  bacterial  life  contained 
ia  the  water.  Tnis  is  accomplished  by  putting  into  a  sterealized  gel- 
itiue solution  a  drop  of  the  water  to  be  tested,  and  excluding  the  air. 
Wheie  the  water  contains  a  large  number  of  spores  or  developed  bac- 
teria their  rabid  multiplication  soon  breaks  down  the  gelatine  solution. 
Itisaaaumea  that  the  relative  rapidity  at  which  tlie  gelatine  solutions 
se  broken  down  and  the  comparative  number  of  bacteria  produced 
area  measure  of  the  relative  number  of  bacteria  contained  in  the 
<iiiferent  waters  tested. 

While  the  biological  analysis  of  water  is  as  yet  too  new  to  be  an  ab- 
lohite  guide,  yet  its  results  may  throw  much  light  on  the  question  of 
the  sanitary  character  of  a  water  supply.  But  notwithstanding  the 
TdnaUe  aids  of  chemistry  and  biology  in  determining  the  purity  of 
water,  it  is  clearly  proven  by  the  history  of  disease  that  a  supply  of 
ptaUe  water  for  a  city  might  be  in  serious  danger  of  creating  an 
epidemic  and  yet  that  fact  not  be  discoverable  either  by  chemical  or 
^Moffokl  analyses.  The  sanitary  survey  of  the  water-shed  and 
^t^reeafrom  which  the  water  is  derived  is  ajften  the  most  important 
^hf^ of  determining  the  wholesoineness  of  the  water. 


'; 
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Sanitary  Survey. 

In  a  sanitary  survey  the  geology  and  topography  cf  the  water- 
shed and  the  artitieial  and  natural  storage  basins  are  considered  in 
connection  with  the  uses  made  by  man  of  the  water-shed  and  water- 
courses. The  disposal  of  all  human  and  manufacturing  wastes  is  ex- 
amined in  its  relation  to  the  water  supply ;  and  should  it  be  found 
that  objectionable  matter  is  likely  to  reach  the  proposed  water  sup- 
ply, the  possibility  of  protecting  the  water  from  sucn  pollution,  both 
in  the  present  ana  future,  is  carefully  considered. 

The  sources  of  pollution  of  water  may  not  be  constant,  but  may 
be  operative  only  at  certain  seasons  of  the  year.  Where  such  con- 
ditions are  suspected  it  is  necessary  to  examine  the  waters  through- 
out the  season.  Some  lakes,  the  water  from  which  is  perfectly  pal- 
atable through  the  autumn,  winter  and  spring,  are  liable  during  the 
summer  to  the  growth  of  low  forms  of  vegetable  organisms  ia  Buch 
quantities  that  their  decay  imparts  to  the  water  a  most  disagreeable 
taste  and  odor.  In  comparing  a  number  of  water  supplies,  while 
chemical  analysis  may  determme  the  chemical  purities  oi  the  waters 
to  be  compared,  it  by  no  means  follows  that  the  water  chemically 
purest  is  the  best.  A  sanitary  survey  is  necessary  to  determine 
the  sources  of  these  impurities;  for  the  one  least  in  amount  may 
possibly  bo  the  most  dangerous. 

The  water  which  was  determined  to  have  produced  the  epidemic 

in  Plymouth  during  the  past  year  was  chemically  the  purest  of  the 

three  sources  of  supply  for  that  town.     The  epidemic  was  traced  to 

the  excrement  of  one  typhoid  patient  being  tnrown  upon  the  snow 

^  and  washed  into  the  stream  which  supplied  the  reservoir. 

There  are  around  Syracuse  a  variety  of  sources  of  water  supply  of 
greater  or  less  value  from  an  engineering  and  sanitary  point  of  view. 
Each  of  these  is  probably  liable  to  its  particular  cfass  of  dangers 
which  may  occur  at  different  seasons  of  the  year. 

The  city  is,  of  course,  desirous  to  secure  the  best  water.  The 
only  method  of  determining  which  is  the  best  among  these  sources 
which  are  admitted  to  be  practicable  from  an  engiheering  and 
financial  standpoint,  is  to  thoroughly  examine  them  by  chemical,  bio- 
logical and  sanitary  means  at  the  seasons  when  the  special  weak- . 
nesses  of  each  supply  are  likely  to  be  most  fully  developed. 

To  complete  a  work  of  such  magnitude  in  a  thorough  manner  and 
prepare  an  exhaustive  report  would  doubtless  require  a  year ;  but 
without  such  complete  survey  the  State  Board  of  Health  would  not 
be  willing  to  pronounce  any  one  of  the  water  supplies  as  most  de- 
sirable for  the  city  of  Syracuse  from  a  sanitary  point  of  view. 

In  response  to  the  question  whether  the  State  Board  of  Health 
would  be  willing  to  undertake  to  examine  the  possible  water  supplies 
of  the  city  of  Syracuse,  and  report  to  the  city  the  best  one  from  a 
sanitary  standpoint,  President  Moore  replied  that  the  Board  would 
undertake  the  work,  provided  they  were  requested  to  do  so  by  the 
common  council  of  the  city,  and  provided  the  appropriations  by  the 
Legi'alature  were  sufficient  for  the  purpose. 
A3  regards  the  possibility  of  the  puri&calVoxv  o^  \}i\^  -w^X.^t  \^  '^^ji 
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stated  by  the  committee  that  the  grosser  particles  in  suspension  in 
water  miffht  be  removed  by  filtration,  but  that  impurities  in  so- 
IntioD  ana  microorganisms,  which  are  the  carriers  of  disease,  could 
not  be  BO  removed  with  any  certainty  in  treating  water  on  a  large 
flcalo  through  a  series  of  years.  While  laboratory  experiments  have 
bera  SQOoeBsfuI,  tlie  efforts  made  iu  this  direction  in  treating  large 
quantities  of  water  have  eventually  been  failures. 

The  question  was  asked  the  committee,  whether  from  a  sanitary 
point  01  view  it  was  more  desirable  that  a  water  supply  should  be 
under  the  control  of  the  city  rather  than  the  property  of  a  private 
eompauy.     President  Moore  answered  that  the  committee  would 

Cefer  to  consider  this  matter  before  answering.  The  committee 
ve  considered  the  question,  and  after  reviewing  the  experience  of 
the  various  towns  and  cities,  whose  water  supplies  Iiave  come  under 
the  observation  of  this  Board,  they  are  of  the  opinion  that  as  a  ^en- 
end  rale  where  water  supplies  are  directly  under  the  control  of  those 
moet  interested  in  their  purity,  that  the  purity  of  the  supply  has 
been  most  carefully  guarded ;  and  that  where  the  water  supply  has 
been  either  endangered  or  its  quality  deteriorated,  it  has  been  most 
easy  to  make  the  necessary  changes,  or  to  carry  out  plans  for  pro- 
tecting the  water  when  the  supplies  have  been  under  municipal  man- 
agement. Bespeetfully  submitted, 

WOOLSEY  JOHNSON,  Ckainnan. 

ALFRED  MERCER,  M.  D. 

EDWARD  M.  MOORE,  M.  D.,  President, 

ALFRED  L.  CARROLL,  M.  D.,  Secretary. 


Rochester,  N.  Y.,  Octoher  14,  1885. 

Dr.  A.  L.  Caeroll,  Secretary  State  Board  of  Healthy  Albany,  N.  Y.: 

Dear  Sib — I  received  from  Dr.  Alfred  Mercer,  of  Syracuse, 
October  6th,  four  samples  of  water  for  analysis.  The  labels  indicated 
that  they  had  been  taken  at  Shakelton's  Point,  Oneida  lake,  1,000, 
2,000,  3,000  and  4,000  feet  from  shore,  at  the  bottom  of  the  lake. 
The  samples  are  designated  below  by  the  numbers  1,  2,  3  and  4, 
respectively.     The  analysis  gives  the  following  results  : 

Parts  per  I0%m0  hy  Weight. 

No.  1.  Xo.  2.  Xo.  3.  Xo.  4. 

Total  solid  residue 14.23  14.22  14.21  14.23 

Chlorine 0.464       0.452  0.453       0.454 

Ammonia,  free 0.000       0.000  0.000       0.000 

Ammonia,  albuminoid 0 .  002       0 .  002  0 .  002       0 .  002 

In  each  sample  animalcula  were  present,  of  the  class  of  cntoraos- 
traca  common  to  all  our   lake  waters.     The  microscopical  exami- 
nation revealed  a  number  of  species  of  plants  and  animals  invisible  to 
the  anaideJ  eye,  but  of  the  same  species  as  those  found  in  Hemlock 
lake,  from  which  this  city  js  supplied,  and  in  other  lakes  of  western 
'Sew  York. 
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Both  the  chemical  analysis  and  the  microscopical  examination 
show  that  these  four  samples  are  identical  in  character.  The  minute 
life  is  such  as  is  common  in  all  pare  waters  exposed  to  the  air  and 
sunlight,  while  the  chemical  analysis  shows  its  suitability  for  domes- 
tic use.  The  solid  residue  —  eight  and  a  quarter  grains  per  gallon — 
consists  chiefly  of  calcium  carbonate  and  renders  the  water  slightly 
hard. 


RooHESTER,  N.  Y.,  November  9,  1885. 

Dr.  A.  L.  Cabboll,  x&crdtory  State  Board  of  Healthy  Albany^  N.  Y.: 

Deab  Sib  —  On  the  6th  inst.  I  received  a  sample  of  water, 
accompanied  by  a  letter,  from  Dr.  Alfred  Mercer,  requesting  me  to 
Altera  part  of  the  water  and  make  separate  analyses  oi  both  the  fil- 
tered and  the  nnfiltered  portions.  The  water  was  clear,  and  a  few 
white  animalcula  were  the  only  floating  objects  visible  to  the  eye. 
The  following  are  the  results  in  parts  by  weight  for  100,000 : 

Filtered.        Not  altered. 

Total  solid  residue 14.5  14.5 

Chlorine 0.45  0.45 

Ammonia,  free trace  trace 

Ammonia,  albuminoid 0 .  002         0 .  002 

The  microscopic  examination  showed  a  few  entomostraca  and  a 
few  other  minuter  forms  of  life  such  as  are  common  in  the  lakes  of 
western  New  York. 

Very  respectfully, 

S.  A.  LATTIMOKE, 

Analyst^  S.  li.  H. 


Analysis  of  Oneida  Lake  Watek. 

Albany  Medical  Colleok,  November  10,  1885. 

Received  from  Dr.  A.  Mercer,  Syracuse,  N.  Y.,  November   5, 
1885: 

Piltp:bed   Wateb. 
{Parts  per  lOQfiOO.) 

Color  and  appearance  Light  greenish  tint. 

''  Transparent. 

Odor  at  100  degrees  F None. 

Chlorine 0. 32 

Free  ammonia 0 .  0027 

Albuminoid  ammonia 0.0035 

Total  solids 16. 40 

Loss  on  ignition 6 .  20 

Mineral  matter 11 .  20 
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Conclusions. 

This  (filtered)  water  differs  bat  little  from  the  unfilterod.  Judged 
bj  these  analytical  results  it  is  of  ^ood  quality,  but  in  order  to  form 
a  positive  opinion  as  to  the  quality  of  a  large  body  of  water,  nu- 
meroas  and  more  elaborate  analyses  snould  be  made.  The  above  form 
was  adopted  more  particularly  with  a  view  to  the  examination  of 
private  supplies. 

WILLIS  G.   TUCKER, 

Analyst, 

[Jnfiltered  Watei 

{Paris  per  100,000.) 

Color  and  appearance Light  greenish  tint. 

"  Transparent. 

Odor  at  100  degrees  F None. 

Chlorine 0.32 

Free  ammonia 0.0027 

Albuminoid  ammonia 0 .  0045 

Total  solids 16.80 

Loss  on  iugnition    5 .  20 

Mineral  matter 11.60 

Conclusions. 

The  color,  appearance  and  odor  of  the  water  are  unobjectionable  ; 
chlorine  is  low,  and  free  and  albuminoid  ammonia  are  low.  Total 
eolids  and  loss  on  ignition  not  excessive.  Judged  by  above  analyti- 
cal results,  the  water  is  of  good  quality. 

WILLIS  G.  TUCKER, 

Analyst. 
To  the  Sanitary  Committee: 

The  question  of  the  purity  of  the  ico  of  Onondaga  lake  having 
r:»een  reierred  to  me,  I  took  occasion  at  the  meeting  of  the  sanitary 
committee  on  December  8th,  to  have  a  hearing  of  all  parties  inter- 
ested in  the  matter.  Ice  for  the  use  of  Syracuse  is  furnished  to 
several  parties ;  Sawmiller,  Knappand  others  are  among  the  ice  men. 
The  ice  is  cut  from  Onondaga  lake,  Oneida,  Cazenovia  and  Cayuga 
lakes,  and  from  several  points  on  the  Erie  canal. 

It  appears  that  the  city  board  of  health,  on  the  recommendation 
of  Dr.  Englehardt,  forbade  Messrs.  Sawmiller  Bros,  from  selling, 
for  purposes  where  it  comes  in  direct  contact  of  food  or  drink,  the 
ice  cut  from  Onondaga  lake.  This  firm  claimed  that  such  action 
was  unjust,  as  the  ice  sold  by  them  was  pure,  and  no  more  subject 
to  sanitary  condemnation  than  much  of  the  other  ice  sold  in  the  city. 

The  request  for  an  examination  of  the  subject  by  the  State  Board 
of  Health   comes  from  the  city  board  of  health  of  Syracuse.     I  have 
already  made  personal  examination  of  the  sanitary  condition  of  luost 
of  the  waters  flowing iz7/<9  this  stream;  such  additional  knowledge 
12 
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as  was  needed  I  obtained  from  witnesses  at  the  hearing  on  December 
8th.  The  principal  stream  entering  Onondaga  lake  in  the  city  of 
Syracuse  is  Onondaga  creek,  into  which  now  all  the  principal 
sewers  of  the  city.  An  examination  of  the  condition  of  this  stream 
proves  that  its  waters  are  very  grossly  polluted. 

Onondaga  is  a  small  lake  and  quite  narrow.  A  large  propor- 
tion of  its  water  is  derived  from  Onondaga  creek ;  the  ice  of  the 
creek  is,  therefore,  open  to  suspicion  ;  but  no  positive  judgment  can 
be  made  of  the  degree  of  pollution  of  the  ice  without  a  series  of 
analyses  of  samples  of  ice  cut  from  the  lake  at  properly  selected  points. 

Samples  of  tne  water  at  the  points  where  the  ice  is  cut  should 
also  be  taken.  I,  therefore,  advise  that  the  committee  recommend 
the  city  board  of  health  of  Syracuse  to  have  a  specimen  of  ice  cut 
at  the  point  where  Onondaga  creek  enters  the  lake  ;  another  speci- 
men two  thousand  feet  north  of  this  point ;  another  two  thousand 
feet  north-west  of  the  last  point,  and  two  more  specimens  within  the 
next  mile,  in  the  direction  of  Liverpool,  and  that  specimens  of  the 
water  from  the  lake  be  taken  at  sucn  point  where  the  ice  is  cut. 

The  specimens  should  be  carefully  labeled  when  taken,  to  insure 
that  the  position  of  each  is  a  matter  of  certain  record.  The  city 
board  of  nealth,  however,  should  have  these  samples  submitted  to 
chemical  and  biological  analysis  by  the  analyst  of  the  State  Board  of 
Health,  in  Albany.  When  the  results  of  the  chemical  and  biologi- 
eal  analysis  are  at  hand,  and  specimens  of  ice  and  water  taken  in  the 
manner  above  described,  it  will  be  possible  to  form  an  opinion  as 
to  the  safety  of  using  the  ice  from  Onondaga  lake,  as  a  supply  for 
the  city  of  Syracuse. 

,f AMES  T.  GARDINER, 

Consulting  Engineer, 

The  sanitary  committee  hereby  approve  the  report  of  consulting 
engineer  Gardiner,  and  advise  that  its  recommendations  be  adopted 
by  the  Board  and  transmitted  to  the  city  board  of  health  of  Syracuse. 

WOOLSEY  JOHNSON, 
ALFRED  MERCER. 

At  a  special  meeting  of  the  State  Board  of  Health,  on  the  14th 
January,  1886,  the  report  of  the  sanitary  committee  on  the  investi- 
gation of  the  water  supply  of  Syracuse  was  adopted. 

ALFRED  L.  CARROLL,  M.  D., 

Secreta/ry, 
JcmuaiT/  15,  1886 
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The  Santtabt  Laws  of  the  United  Kingdom  of  Great  Bbttain 

AND  iBELAin),  ALSO  OF  THE  TJnITED  StATES  OF  AmEBIOA,  AND  OF 
THE  ImPOBTANT  StATES  OF  THE  UnION,  TOGETHER  WITH  OaSES  De- 

oided  in  both  countries  on  disputed  points  arising  out  of  the 
Sights  and  Duties  of  Boards  of  Health,  whether  Specifio- 
ILLY  Constituted  as  Independent  Bodies,  or  as  forming  Part 
•F  the  Authoritt  in  which  is  Vested  the  Government  of  Cities, 
Towns  and  V1L1.AGE8  and  Rural  Communities  in  both  Countries. 


Bjr  HuOH  Weightman,  M.  A. ,  of  the  University  of  Cambridge,  England,  author 
of  "The  Laws  relating  to  the  Medical  Profession.  " 


The  Law  of  the  United  Kingdom  of  Great  Britain  and  Ireland 

ON  THE  SUBJECT  OF  THE  PuBLIC  HeALTH. 

The  doing  of  any  act  by  which  the  public  health  might  be  en- 
dangered, whether  by  the  propagation  of  an  infectious  disease,  or  by 
erecting  any  establishment  which  might  corrupt  the  air  by  noxious 
exhalations,  was  ever  a  great  misdemeanor  at  common  law. 

The  exposing,  by  carrying  a  child  infected  with  small-pox  along 
a  public  way,  near  to  a  dwelling-house,  etc.,  to  the  great  danger  of 
infecting  persons  there  passing,  is  a  great  misdemeanor  at  common 
law.     Me^c  V.  VantandiUis,  4  Maule  &  Selwyn,  73. 

The  first  act  on  the  subject  of  the  public  health,  generally,  relat- 
ing to  England,  which  calls  for  attention  is  the  23  and  24  Vict.,  chap. 
77,  amending  some  existing  acts  for  the  removal  of  nuisances  and  the 
prevention  01  diseases,  and  constituting  certain  bodies,  therein  named, 
the  local  authorities  to  execute  the  Nuisance  Removal  Act,  and 
repealing  all  former  enactments  constituting  a  local  authority  for  the 
execution  of  the  Diseases  Prevention  Act  (except  those  con- 
tained in  the  Metropolitan  Local  Management  Act)  and  direct- 
ing that  the  board  of  guardians  or  the  overseers  of  the  poor,  as 
the  case  may  be,  where  there  is  no  board  of  guardians,  shall  be  the 
local  authority  for  executing  the  Diseases  Prevention  Act,  who 
are  thereby  required  to  provide  carriages  for  the  conveyance  of  in- 
fected persons  suffering  from  contagious  or  infections  diseases ;  and 
two  justices  at  petty  sessions,  upon  proper  complaint,  may  order  the 
removal  of  a  nuisance  on  any  private  premises,  and  the  guardians  of 
any  union,  or  parish  not  within  an  union,  may  at  'any  time  employ 
one  of  their  medical  officers  to  make  inquiry  and  report  upon  the 
sanitary  state  of  the  union  or  parish. 

Various  statutes  from  the  time  of  James  I  had  been  passed  deal- 
ing with  the  subject  of  the  public  health,  but  so  limited  in  U\e\t 
definitions  and  scopo  that  with  the  exception  of  the  MetropoWtaii 
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Local  Management  Act,  and  the  23  and  24  Yict.,  cliap.  77,  together 
with  the  29  and  30  Vict,  chap.  90  (styled  the  Sanitary  Act  of  1866), 
no  attempt  was  made  at  comprehensive  legislation  on  this  subject 
until  the  year  1875,  when  an  act  was  passed  (38  and  39  Vict.,  chap. 
55),  entitled  ^^An  act  for  consolidating  and  amending  the  acts 
relating  to  Public  Health  in  England.  By  this  act,  nearly  all 
former  enactments  were  repealed,  especially  the  whole  of  the  23 
and  24  Vict.,  chap.  77,  except  so  far  as  relates  to  the  metropolis. 

The  act  now  m  force  (38  and  39  Vict,  chap.  55),  known  as  the 
Public  Health  Act,  defines  sanitary  powers  and  duties,  constitutes 
sanitary  districts  and  authorities,  confers  special  powers  upon  urban 
sanitary  authorities,  dissolves  all  former  constituted  districts,  forms 
new  districts  with  powers  of  local  government,  and  creates  local 
and  special  rural  authorities  for  the  purpose  of  carrying  out  its 
provisions. 

It  deals  with  such  subjects  as  sewers  and  drains,  use  of  sewers  by 
manufacturers,  disposal  of  sewage,  sewage  works  without  the  dis- 
trict, enforcement  of  privy  accommodation,  public  necessaries  in 
urban  districts,  cleansing  streets  and  houses,  cleansing  ditches  and 
removal  of  manure,  definition  of  nuisances,  procedure  for  abatement 
of  nuisances,  jurisdiction  as  to  nuisances  on  ships,  proceedings  in 
case  of  joint  nuisance,  leaving  other  remedies  unaffected,  offensive 
trades  in  urban  districts,  seizure  of  unsound  food  exposed  for  sale. 
It  also  regulates  powers  for  supply  of*  water,  and  deals  with  the 
pollution  of  streams  or  wells.  It  further  bestows  very  summary 
powers  for  interfering  with  the  occupation  of  cellar  dwellings,  and 
the  regulation  and  inspection  of  not  only  common  lodging-houses, 
but  also  of  houses  (not  common  lodging-houses)  let  in  lodgings,  with 
a  view  to  the  prevention  of  overcrowding,  etc. 

Provisions  are  also  contained  against  infection  generally,  as  well 
as  in  lodging-houses  and  canal  boats.  Preventive  measures  are 
directed  against  epidemic  diseases ;  hospitals  and  medicine  are  pro- 
vided, infected  persons  are  to  be  removed  to  hospital,  and  mortuaries 
as  well  as  places  for  poatr^mortem  examinations  are  provided. 
Ketums  are  also  directed  to  be  made  to  authorities  fis  to  deaths. 

Sanitary  districts  and  authorities  are  constituted,  local  boards  and 
improvement  commissioners  are  incorporated,  the  election  of  mem- 
bers of  such  local  boards  regulated,  also  of  certain  improvement 
commissioners,  the  powers  and  duties  of  urban  authorities  defined, 
also  of  rural  autliorities. 

A  combination  of  districts  may  be  effected  for  the  prevention  of 
epidemics,  for  the  execution  of  works,  and  for  the  appointing  of 
medical  oflicer  of  health. 

The  appointment  of  inspectors  of  nuisances  and  the  auditing  the 
accounts  of  ofiicers  generally  is  minutely  provided  for.  Of  course 
the  authorities  are  clothed  with  all  powers  for  making  rates,  and 
borrowing  on  and  mortgaging  the  same,  but  the  workiug  machinery 
by  which  the  financial  result  is  arrived  at  need  not  form  the  subject 
of  this  paper. 
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Special  powers  are  conferred  upon  the  urban  sanitary  authorities  to 
iocioee,  under  certain  cii*cunistance8,  suburban  commons,  to  eetablish 
elementary  schools,  for  the  adoption  and  management  of  highways, 
bridges  and  turnpike  roads,  paving  and  lighting  streets,  providing 
places  of  public  recreation,  regnlatmg  markets  and  slaughter-houses, 
and  for  making  regulations  as  to  street  obstructions,  fires,  etc.,  and 
pablie  bathing  places. 

The  powers  of  medical  ofScers  of  health  and  other  officers  are  de- 
fined and  an  appeal  given  from  the  sanitary  authority  ;  the  powers 
of  inspectors  are  also  defined. 

The  rural  authority  may  be  invested  with  powers  of  urban 
authority,  and  a  port  sanitary  authority  constituted  and  existing  at 
time  of  passing  of  this  act  may  be  constituted  with  similar  powers 
to  those  of  local  authorities ;  rural  authority  may  make  by-laws  as 
to  lodging  of  hop-pickers  and  certain  local  interests  specified.  Such 
appear  to  be  the  main  provision  of  the  Public  Health  Act  for  Eng- 
land, not  including  the  metropolis. 

Of  the  Public  Health  (Mkteopolis)  Act  (35  and  36  Vict.,  cbap. 
79)  the  provisions  are  as  follows,  based  upon  many  previous  acts, 
commencing  with  18  and  19  Vict.,  chap.  116  (1854-5). 

Under  the  head  of  Sanitary  Powers  and  Duties. 

Definition  of  nuisances.  Notice  of  nuisances,  power  of  entry 
and  inspection.  Procedure  for  abatement  of  nuisances.  Cleansing 
and  improving  ditches.  Periodical  removal  of  manure.  Jurisdiction 
as  to  nuisance  on  ships.  Nuisance  caused  by  offensive  trades.  Seiz- 
ure of  unsound  food  exposed  for  sale.  Also  further  provisions  as  to 
drainage,  smoke,  offensive  trades,  etc.,  as  contained  in  Metropolis 
(Management  Water)  Acts. 

Occupation  of  cellar  dwellings.  Common  lodging-houses,  regis- 
tration, regulation  and  inspection  of,  in  Metropolitan  Police  Dis- 
trict.    Houses,  not  common  lodging-houses,  let  in  lodgings. 

Provisions  against  infection  in  canal  boats  and  otherwise.  Pre- 
vention of  epidemic  diseases.  Providing  hospitals  and  medicine. 
Removal  of  infected  persons  to  hospital.  Providing  mortuaries  and 
places  for  post-mortem  examinations. 

Local  Authorities,  —  Vestries  and  district  boards  are  constituted 
to  execute  Nuisances  Removal  and  Diseases  Prevention  Acts.  In 
city  of  London,  commissioners  of  sewers  to  execute  Nuisances  Re- 
moval Acts.  Power  is  given  to  appoint  committees,  and  penalty  en- 
acted for  damaging  property  of  authorities. 

Port  sanitary  authority  for  port  of  London  —  Sundry  powers 
are  given  to  local  government  board  as  to  recovery  of  expenses  out 
of  rates,  and  borrowing  money  on  security  of  rates. 

Mnch  the  same  description  of  sanitary  legislation  has  been  enacted 
ioT  SooTLAND,  principally  by  acts  30  and  31  Vict.,  chap.  101 ;  34  and 
35  Vict,  chap.  38  ;  38  and  39  Vict.,  chap.  74,  and  39  and  40  Yict., 
chap.  31  and  cbap.  75. 
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With  respect  to  Iseland,  such  legislation  appears  to  have  oom- 
menced  in  1851  with  an  act  for  regulating  common  lodging-honses 
(14  and  15  Yict.,  chap.  2S),  and  to  have  been  constantly  superadded 
to  almost  every  subsequent  session  of  Parliament,  including  the 
year  1876,  when  the  Rivers  Pollution  Act  (39  and  40  Vict.,  chap. 
75)  was  passed.  The  powers  conferred  by  some  twenty  diflPerent 
statutes  are  in  most  respects  analogous  to  those  conferred  by  the  £ng. 
lish  Public  Health  Acts. 

The  Contagious  Diseases  Acts,  relating  to  the  medical  examination, 
detention,  harboring  of,  and  hospitals  for  prostitutes,  at  certain 
military  and  naval  stations,  form  an  important  ingredient  in  the 
public  health  system,  especially  as  far  as  relates  to  the  ^^J  Aud 
navy,  and  the  localities  where  they  are  constantlv  stationed.  Those 
acts  are  the  29  and  30  Vict.,  chap.  35,  the  31  and  32  Vict.,  chap.  80, 
and  the  32  and  33  Vict.,  chap.  96. 

The  vaccination  statutes  for  England,  Ireland  and  Scotland 
respectively  are  very  voluminous;  vaccination  is  made  compulsory 
ana  inoculation  forbidden.  In  the  case  of  an  illegitimate  child  the 
duty  of  the  mother  as  to  the  vaccination  of  such  child  is  defined. 
The  act  under  which  all  former  acts  were  consolidated,  amended  or 
partially  repealed  is  the  30  and  31  Vict.,  chap.  84,  and  numerous 
intervening  acts  between  it  and  42  and  43  Vict.,  chap.  70,  have  sup- 
plemented the  original  provisions. 

The  adulteration  of  food  and  drugs  is  provided  against  by  statutes 
extending  over  a  period  of  nearly  fifty  years,  from  6  and  7  Wm. 
IV,  chap.  37,  to  42  and  43  Vict.,  chap.  30,  and  relate  to  Great  Britain. 
There  has  been  special  legislation  as  to  Ireland  from  1  and  2  Vict., 
chap.  28,  to  41  and  42  Vict.,  chap.  52,  and  the  efforts  to  regulate 
the  trade  in  intoxicating  liquors  throughout  the  United  Kingdom 
embraces  the  period  from  1660  to  1876,  under  the  statute  law  revia- 
ion  (39  and  40  Vict.,  chap.  20). 

Additional  legislation,  almost  from  year  to  year  up  to  the 
present  time  has  supplemented  the  statute  law  hitherto  reierred  to, 
relating  to  the  public  health.  The  46  and  47  Vict.,  chap.  35  —  the 
Diseases  Prevention  (Metropolis)  Act,  1883  —  gives  power  to  the 
managers  of  any  hospital,  asylum  or  work-house  to  contract  for 
reception  of  cholera  patients  subject  in  the  case  of  an  asylum  to  the 
consent  of  the  local  government  board,  and  in  case  of  a  work-house 
subject  to  provisions  of  Metropolitan  Poor  Act  of  1867.  And 
vestries  and  district  boards  may  borrow  money  for  such  purpoeee. 
Wharves  and  landing  places  for  embarkation  of  patients  are  required 
to  be  provided  and  expenses  authorized.  Local  government  board 
shall  be  deemed  to  have  assigned  to  port  of  London  the  powers  had 
assigned  to  them. 

46  and  47  Vict.,  chap.  37  — The  Public  Health  Act  (support  of 
sewers).  Amendment  Act,  1883  —  relates  to  construction  or  main- 
tenance of  any  works,  under  the  title  of  "  Sanitary  Works,"  of 
sewerage,  drainage,  sewage  disposal,  lighting  or  water  supply,  etc.  ; 
also,  with  respect  to  mines,  whether  the  land  under  wnich  sack 
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sanitary  work  is  situated  is  or  is  not  vested  in  tlie  local  authority,  or 
is  or  is  not  wholly  or  partially  dedicated  to  the  public,  and  no  com- 
pensadon  can  be  demanded  for  any  right  of  support  required, 
lateral  or  virtual,  nor  on  the  other  hand  is  any  liability  incurred  by 
any  person  working  mines  in  a  reasonable  manner  for  any  damage 
to  a  sanitary  work. 

46  and  47  Vict.,  chap.  69  — Epidemic  and  other  Diseases  Preven- 
tion Act,  1883  —  enables  sanitary  authorities  in  England  and  Ireland 
to  borrow  money  for  the  purposes  therein  enumerated. 

46  and  47  Yict,  chap.  48,  empowers  the  establishment  of  tem- 
porary cholera  hospitals  in  Ireland. 

Rbobnt  Legislation  on  the  Subject  not  Previously  Refebbbd  tl 

Powers  for  supply  of  water.     41  and  42  Vict.,  chap.  26,  §§  8,  10. 

Power  to  invest  urban  authority  with  powers  of  rural  authority. 
41  and  42  Vict.,  chap.  26,  §  11. 

Hoases  in  rural  districts  not  to  be  built  or  rebuilt  without  supply 
(rf"  water.     41  and  42  Vict.,  chap.  26,  §  6. 

Transfer  of  buildings  by  guardians  to  rural  authorities  for  use  as 
an  infectious  hospital.     42  and  43  Vict.,  chap.  64,  §  14. 

Providing  cemeteries.     42  and  43  Vict.,  chap.  31. 

Cemetery  without  district.     42  and  43  Vict.,  chap.  31,  §  2  (2.) 

England. —  General  Law.     41  and  42  Vict.,  chap.  16,  §  101. 

Factories  and  workshops  to  be  kept  in  cleanly  state,  ventilated 
and  not  overcrowded.     §  3. 

Notice  by  inspector  to  sanitary  authority  of  neglect  of  sanitary 
provisions,  and  action  of  sanitary  authority  thereupon.     §  4. 

Factories,  workshops  and  workplaces  not  subject  to  Factory  Acts, 
if  not  kept  in  cleanly  state,  or  not  ventilated,  or  if  overcrowded,  to 
be  deemed  nuisances. 

In  the  Metropolis.  (E.)  41  and  42  Vict.,  chap.  16,  §  101. 

Elsewhere  in  England.     41  and  42  Vict.,  chap.  16,  §  101. 

In  Scotland.     41  and  42  Vict.,  chap.  52,  §  107. 

In  Ireland.     41  and  42  Vict.,  chap.  16,  §  106  (11.) 

Fencing  of  certain  machinery  in  factories.  41  and  42  Vict.,  chap. 
16,  §  5. 

Power  to  give  notice  requiring  fencing  of  other  machinery,  or  of 
dangerous  vats  and  structures  in  factories  or  workshops,  or  fixing  of 
insecure  or  replacing  of  faulty  grindstones  and  procedure  tliereon. 
41  and  42  Vict.,  chap.  16,  §§  6-8. 

Restrictions  on  children,  young  persons  and  women  cleaning 
machinery  in  motion,  or  working  between  parts  of  self-acting  ma- 
chinery.    41  and  42  Vict.,  chap.  16,  §  9. 

Period  of  employment,  and  regulations  as  to  meal-time  in  cases 
of  children,  young  persons  and  women  employed  in  textile  factories, 
Don-textile  factories  and  workshops.  41  and  42  Vict.,  chap.  16, 
|§  11,  15,  17, 18. 

Children  and  young  persons  belonging  to  same  family  employed 
in  domestic  factory  or  workshop.     41  and  42  Vict.,  chap.  16,  §  16. 
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Fixing  and  notice  of  period  of  employment,  meal-times,  and 
mode  of  employment  of  cnildren.    41  and  42  Yict.,  chap.  16,  §  19. 

Prohibition  of  employment  of  children  under  ten.  41  and  42 
Vict.,  chap.  16,  §  20. 

Prohibition  of  employment  of  children,  young  persons  and  women 
on  Sunday.     41  and  42  Vict.,  chap.  16,  §  21. 

Holidays  and  half  holidays  in  factories  and  workshops.  41  and 
43  Vict.,  chap.  16,  §  22. 

Children  or  young  persons  under  sixteen  not  to  be  employed  in 
factories  without  certiiicate  of  fitness ;  regulations  as  to  certincates. 

41  and  42  Vict.,  chap.  16,  §  27. 

Power  to  occupiers  of  workshops  to  obtain  certificates  of  fitness, 
etc.    41  and  42  Vict.,  chap.  16,  §  28. 

Power  of  inspector  to  require  discontinuance  of  employment  of 
child  or  young  person,  as  incapacitated,  production  of  surgical  cer- 
tificate of  capacity.     41  and  42  Vict.,  chap.  16,  §  29. 

Further  provisions  as  to  certificates  of  fitness ;  power  of  inspectors 
to  annul  certificates  in  certain  cases.  41  and  42  Vict.,  chap.  16,  §  30. 

Notice  to  inspector  and  certifying  surgeon  of  accidents  causing 
deatli  or  bodily  injury  ;  investigation  and  report  by  surgeon.  41 
and  42  Vict,  chap.  16,  §§31,  32. 

Special  Provisions. 

Limewashing  and  washing  of  factories  and  workshops.     41  and 

42  Vict,  chap.  16,  ^  33. 

Painting,  washing  and  limewashing  of  bake-houses.  41  and  42 
Vict,  chap.  16,  §  34. 

Restrictions  on  use  of  rooms  in   bake-houses  for  sleeping  places. 

41  and  42  Vict,  chap.  16,  §  35. 

Ventilation  by  fan  in  certain  factories  and  workshops.     41  and 

42  Vict,  chap.  16,  §  36. 

Protection  of  children,  etc.,  employed  in  web  spinning.  41  and 
42  Vict,  chap.  16,  §  37. 

Prohibition  of  employment  of  children  or  young  persons  in  cer- 
tain factories  and  workshops.   41  and  42  Vict.,  chap.  16,  §  38,  sch.  L 

Prohibition  of  taking  meals  or  remaining  during  meal-time  in 
certain  factories,  etc.;  power  to  extend  prohibition  to  other  factories, 
etc.,  by  order  of  Secretary  of  State.  41  and  42  Vict.-,  chap.  16,  §  39, 
sch.  II. 

Period  of  employment  and  times  for  meals  in  printworks  and 
bleaching  and  dyeing  works.     41  and  42  Vict.,  chap.  16,  S  40. 

Power  to  extend  to  classes  of  workshops,  prohibition  oi  employ- 
ment of  children  and  young  persons  under  sixteen,  in  factories  with- 
out certificate  of  fitness.     41  and  42  Vict,  chap.  16,  §  41. 

Public  Health  Act,  1875  (38  and  39  Vict.,  chap.  55),  repeals 
The  whole  of  11  and  12  Vict,  chap.  63.     P.  H.  A.,  1848,  com- 
mon  lodging-house,  Ireland. 
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The  whole  of  14  and  15  Vict.,  chap.  28.     C.  L.  H.  Act,  1851,  ex- 
eept  as  far  as  relates  to  M.  P.  D. 

The  whole  of  16  and  17  Vict.,  chap.  41.     C.  L.  H.  Act,  1853, 
except  as  above. 

The  whole  of  18  and  19  Vict.,  chap.  116.     Diseases  Prevention 
Act,  1855,  except  so  far  as  relates  to  tne  Metropolis. 

Tie  whole  of  18  and  19  Vict.,  chap.  121.     Nuisance  Removal 
Act  for  England,  1885,  exoept  as  above. 

The  whole  of  21  and   22  Vict.,  chap.  98.     Local  Government 
Act,  1858. 

The  whole  of  23  and  2i  Vict.,  chap.  77.     Act  to  amend  Acts  for 
Removal  of  Naisanccs  and  Prevention  of  Diseases,  except  as  above. 

The  whole  of  24  and   25   Vict.,  chap.  61.     Local  Government 
Act,  1858 ;  Amendment  Act,  1861. 

The  whole  of  26  and  27  Vict.,  chap.  17.  Local  Government 
Act;  Amendment  Act,  1863. 

The  whole  of  26  and  27  Vict.,  chap.  117.  Nuisances  Removal 
Act  for  England ;  Amendment  Act,  1863,  except  as  above. 

The  whole  of  28  and  29  Vict.,  chap.  75.  Sewage  Utilization  Act, 
1S65,  except  as  far  as  relates  to  Scotland  and  Ireland. 

The  whole  of  29  and  30  Vict.,  chap.  41.   Nuisances  Removal  Act 
•  So.  1),  1866,  the  whole  act  except  as  relates  to  Metropolis. 
'  29  and  30  Vict.,  chap.  90.     The  Sanitary  Act,  1866  ;  parts  1,  II, 
and  III,  except  so  far  as  relates  to  Metropolis,  or  to  Scotland  or 
Ireland. 

The  whole  of  30  and  31  Vict.,»chap.  113.  Sewage  Utilization 
Act,  18G7,  except,  so  far  as  relates  to  Scotland  or  Ireland. 

The  whole  oi  31  and  32  Vict,  chap.  115.  Sanitary  Act,  1868, 
except  as  far  as  relates  to  Metropolis. 

The  whole  of  32  and  33  Vict.,  chap.  100.  Sanitary  Loans  Act, 
1S69,  except  as  above. 

The  whole  of  33  and  34  Vict.,  chap.  53.  Sanitary  Act,  1870,  ex- 
cept as  above. 

The  whole  of  35  and  36  Vict.,  chao.  79.  Public  Health  Act,  1872, 
except  as  above. 

The  whole  of  37  and  38  Vict.,  chap.  89.  Sanitary  Law  Amend- 
ment Act,  1874,  except  so  far  as  relates  to  the  Metropolis  or  the 
Metropolitan  Police  District. 

Of  the  above  acts,  the  following,  namely :  'The  Pnl)lic  Health 
Act,  1S48,'  and  'The  Local  Government  Act,  1858,'  and  '  The  Local 
^jovemment  Act,  (1858)  Amendment  Act,  1861,'  and  'The  Local 
'j-fvernoient  Act,  Amendment  Act,  1863,'  are  in  this  act  (38  and 
•i'.*  Vict.,  chap.  55),  referred  to  as  '  The  Local  Government  Acts.' 

At  an  election  for  a  member  of  a  local  board,  V.  and  M.  were  the 
'jfilj  candidates ;  M.  was  declared  to  be  elected,  he  having  obtained 
14  votes,  and  V.  89.  V.,  without  the  consent  of  the  Attorney-Gen- 
eral, preferred  an  information  under  the  P.  II.  Act  (1875),  Schedule 
IL  R.  69,  against  W.,  charging  him  with  fabricating  in  part  the  vot- 
ing paper  of  D.,  a  person  entitled  to  three  votes  at  the  election  •,  but 
13 
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the  justices  dismissed  it  od  the  ground  that  V.  was  not  a  "  party 
aggrieved ''  within  the  P.  H.  Act,  1875,  §  253,  and  therefore  that 
the  consent  of  the  Attorney-General  was  necessary.  Hdd^  that 
the  dismissal  of  the  information  was  wrong  within  the  meaning  of 
that  statute.  Yerdin  v.  Wray,  2  L.  R.  Q.  B.  Div.  608 ;  25  W.  R. 
274 ;  46  L.  J.  Q  B.  Div.  170 ;  35  L.  T.  (N.  S.)  942. 

OeneraUy. — Where  a  local  board  of  works  attempted  to  exercise 
their  arbitrary  powers  without  leaving  to  a  person  affected  thereby 
the  right  of  appeal  given  by  the  act,  the  Uourt  of  Chancery  re- 
Btrainea  them  by  injunction  from  so  doing,  until  the  question  should 
be  determined  by  the  proper  tribunal.  Tinkler  v.  Wandsworth 
District  Board  of  Works^  1  Gift.  412 ;  aflSrmed  on  appeal,  2  DeG. 
&  J.  261. 

Where  there  is  a  doubt  whether  the  arbitrary  powers  given  to 
local  boards  are  properly  exercieed  it  is  the  duty  of  tiie  court  to  take 
care  that  the  checks  appointed  by  the  Legislature  have  the  operation 
in  favor  of  the  persons  affected.  Ih.  Wnere  a  board  constituted  by 
an  act  of  Parliament  is  authorized  by  it  to  delegate  any  of  its  pow- 
ers to  a  committee,  the  powers  so  conferred  upon  the  committee 
must  be  exercised  by  them  acting  in  concert;  and  it  is  not  compe- 
tent to  the  committee  to  apportion  among  themselves  the  duties  so 
delegated  to  them  ;  and  one  of  them  acting  alone,  pursuant  to  such 
appointment,  cannot  justify  his  acts  under  the  act  of  Parliament. 
Cook  V.  Ward,  3  L.  R.  0.  P.  Div.  255 ;  25  W.  R.  593 ;  37  L.  T. 
(N.  S.)  893  ;  C.  A.  affirming  judgment  of  the  C.  P.  Div. ;  25  W.  R. 
350 ;  46  L.  J.  C.  P.  Div.  554.  * 

A  board  having  statutory  power  to  consent  in  writing  to  a  particu- 
lar act  is  not  bound  by  tacit  acquiescence.     Ih. 

A  provisional  order  of  a  Secretary  of  State  empowering  a  local 
board  of  health  to  put  in  force  the  power  of  the  Land  Clauses  Act  of 
1845  (8  and  9  Vict.,  chap.  18)  with  respect  to  the  purchase  of  lands 
otherwise  than  by  agreement,  is  nothing  more  than  a  substitution 
for  proceedings  before  a  standing  orders  committee,  and  has  no  force 
or  validity  until  confirmed  by  act  of  Parliament,  and  cannot  be 
brought  up  by  certiorari  for  the  purpose  of  being  quashed.  Frewer 
V.  Hastings  Local  Board  of  Healthy  11  Jur.  (NT  S.)  670  ;  34  L.  J. 
Q.  B.  159  ;  13  W.  R.  678 ;  12  L.  T.  (N.  S.)  346. 

A  corporation  being,  as  tiie  sanitary  authority  of  a  city,  duly  em- 
powered to  take  lands  specified  in  the  schedule  to  its  provisional 
order,  for  the  purpose  of  public  improvements,  served  notice  to 
treat  upon  the  trustees  of  a  charity,  who  were  the  owners  of  the 
lands.  The  lands  comprised  in  the  notice  were  more  than  were 
actually  required  for  the  purpose  of  the  work.  Held,  that  the  cases 
deciding  tliat  a  railway  company  cannot  take  compulsorily  more  land 
than  is  actually  required  fi>r  its  works  did  not  apply  to  a  corpora- 
tion taking  lands  for  public  improvements,  and  that  the  corporation 
was  entitled  to  take  compulsorily  the  whole  of  the  land  comprised 
in  the  notice.  Quhiton  v.  Bristol  {Mayor,  €tc.\  43  L.  J.  Ch, 
783 ;  22  W.  R.  434  ;  17  L.  R.  Eq.  523,  V.  C.  M. 
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Where  a  local  act  reqaired  the  consent  of  commissioners  to  new 
streets  becoming  highways  to  make  the  inhabitants  liable  to  repair 
them,  an  order  of  tbe  local  board  on  owners  to  repair  a  street  in  re- 
spect of  which  SQch  consent  had  not  been  given,  is  lawful  inasmuch 
a.s  such  street  was  not  a  highway  repairable  by  the  inhabitants  at  large. 
WUlia  V.  WaUingtom,  13  C.  B.  (N.  S.)  865 ;  32  L.  J.  C.  P.  ^Q, 
Exeh.  Cham. 

Under  11  and  12  Vict.,  chap.  63,  §55  (repealed  by  21  and  22  Vict., 
chap.  98y  §§  32,  33)  local  boards  of  health  have  no  general  power  to 
loikc  by-laws  for  carryin<>:  out  the  purposes  of  the  act,  but  only  such 
bv-lawsasare  authorized  by  section  55.  Meg,  w  Wood^  5  El.  &  Bl.  49  ; 
3'C.  L.  R  1 134 ;  S.  C,  nam.  Reg,  v.  Rose,  1  Jur.  (N.  S.)  802 ;  24  L. 
J.  M.  C.  130. 

A  by-law,  "  that  all  occupiers  of  any  premises  within  the  district 
shall  properly  clean  and  remove  all  snow,  or  other  obstructions,  from 
ihe  foot-path  and  channel  opposite  their  respective  premises,  before 
nine  of  the  clock  in  the  forenoon  of  each  day,"  was  bad.     Ih, 

An  information  having  been  laid  against  an  occupier  under  this 
bv'-law,  and  it  being  proved  that  the  occupier  had  neglected  to  rc- 
iiiore  snow,  it  was  objected  that  the  by-law  was  bad  ;  but  the  justice 
held  that,  inasmuch  as  it  had  been  allowed  by  the  Secretary  oi  State, 
he  ooald  not  entertain  the  objection  ;  and  he  convicted  the  occu- 
pier. The  court  quashed  the  conviction  on  ce7*tiora7%  though  sec- 
tion 137  enacts,  that  no  proceeding  touching  the  conviction  of  any 
offender  against  the  act  shall  be  removable  by  certiorari^  holding 
that  the  justice  acted  without  jurisdiction.     Ih, 

A  local  board  of  health  gave  notice  under  11  and  12  Vict.,  chap. 
♦.••3,  §  69,  to  the  owner  of  a  house  abutting  on  a  street,  to  level 
and  pave  it,  and,  in  default  of  the  owner,  they  did  the  work  them- 
selves. By  the  alteration  so  caused  in  the  level  of  the  street,  the 
access  to  the  house  was  rendered  difficult  and  dangerous.  Ileld^ 
that  the  owner  was  entitled  to  compensation  under  section  144.  Reg, 
V.  WaU^jLsey  Local  Board  of  IlealtK  4  L.  R.  Q.  B.  351  ;  10  13. 
i  S.  42S  ;  38  L.  J.  Q.  B.  217 ;  17  W.  R.  706  ;  21  L.  T.  (X.  S.)  00. 

The  Manchester  Improvement  Act  (1851)  enacts  in  section  17, 
that  the  expenses  incurred  by  the  town  council  in  sewering  and 
iiirging  a  street  shall  be  borne  by  the  owners,  '' according  to  the 
extent  of  tlieir  respective  houses  and  grounds  lying  alongside  or 
adjoining  to  the  said  street.''  Ileld^  that  the  owner  of  the  ground  at 
the  end  of  a  street  forming  a  cnl  de  sac  was  liable  under  this 
eeclion,  although  a  wall  divided  his  property  entirely  from  tlie 
street.  Manchester  {Mayor ^  etc)  v.  Chapman^  IS  I^.  T.  (X.  S.'i  (J40  ; 
\^  \^,  R.  974  ;  37  L.  J.  M.  C.  173,  C.  P. 

^Y  11  and  12  Vict,  chap.  03,  j^  G9,  and  15  and  10  Vict.,  chap. 
42,  §  13,  A  local  board  may  re(|uire  the  owners  of  the  houses  in  a 
street,  not  being  a  highway  repairable  by  the  inhabitants  at  large, 
to  sewer,  level  and  pave  it,  and  in  default  of  the  owners  the  board 
m*y  do  the  work,  and  the  expenses  are  to  be  paid  by  the  owners  \u 
proportion    to  their  ixoniage,  the  proportion    to  be  settled  by  llie 
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surveyor,  and  in  case  of  dispute,  by  arbitration  ;  and  by  21  and  22 
Vict.,  chap.  98,  §  63  (repealed  by  38  and  39  Vict.,  chap.  55),  the 
apportionment  of  the  surveyor  shall  be  binding  and  conclusive  upon 
every  owner,  unless  within  three  months  from  the  notice  of  the 
amount  of  the  proportion,  he  shall,  by  written  notice,  dispute  the 
same.  A  local  board  having  duly  proceeded  imder  the  act,  and 
sewered,  leveled  and  paved  a  street,  and  no  notice  having  been  given 
by  an  owner  that  he  disputed  the  apportionment,  the  board  sought 
to  enforce  before  justices  the  payment  of  the  proportion  charged. 
Hdd^  that  it  was  still  open  to  the  owner  to  dispute  his  liability,  and 
to  show  that  the  street  was  a  highway  repairable  by  the  inhabitants 
at  large.  HesJceth  v.  Atherton  Local  Boards  9  L.  R.  Q.  B.  4; 
43  L.  J.  M.  C.  87.  The  owner  upon  whom  notice  to  level,  etc., 
under  11  and  12  Vist.,  chap.  63,  §  69,  and  26  and  27  Vict.,  chap. 
70,  §  3,  has  been  served,  and  who  has  not  given"  notice  of  objection, 
is  estopped  from  showing  that  the  street  in  question  is  a  highway 
repairable  by  the  inhabitants  at  large.  Reg.  v.  Linesey^  2  L.  T.  (N. 
S.)  470,  Q.  B. 

The  word  "  street "  in  the  Towns  Police  Clauses  Act,  1847,  and 
the  Public  Health  Act,  1848  (the  latter  repealed),  means  a  place  to 
which  the  public  have  a  right  of  access,  and  does  not  include  a  spot 
from  whicn  the  public  may  be  shut  out  by  the  owner  of  the  soil. 
Curtis  V.  Embery,  7  L.  R.  Exch.  369  ;  21  W.  R.  143,  Exch. 

A  piece  of  ground  dedicated  by  user  to  the  public  as  a  road  is 
not  a  "  street,  not  being  a  highway  "  within  the  Public  Health  Act, 
1848,  §  69  (sioco  repealed).  Sealey  v.  BdUey  {Corporation)^  44  L.  J. 
Oh.  642,  V.  C.  B. 

A  corporation,  affecting  to  act  under  the  provisions  of  their  local 
act,  commenced  to  break  up  and  excavate  a  private  road  belonging 
to  the  plaintiff,  and  situate  within  the  borough,  for  the  purpose  of 
laying  down  a  sewer.  Held^  that  on  the  construction  of  the  local 
act,  taken  with  the  provisions  contained  in  the  Public  Health  Act^ 
1848,  the  Sewage  Utilization  Act,  1865,  28  and  29  Vict.,  chap.  75,  • 
and  the  Public  Health  Act,  1875  (by  which  latter  act  the  lirst  is 
wholly  repealed,  and  the  second  except  so  far  as  relates  to  Scot- 
land and  Ireland),  the  road  was  a  street  within  those  acts,  and  ihat 
the  corporation  had  power  to  lay  down  the  sewer  thereunder  and 
for  that  purpose  to  break  up  the  soil  thereof.  Taylor  v.  Oldham 
Corporation,  25  W.  R.  178 ;  L.  R.  Ch.  Div.  395  ;  25  L.  T.  (N.  S.) 
696 ;  46  L.  J.  Ch.  Div.  105,  R. 

When  premises  have  been  provided  for  the  purpose  of  being  used 
as  public  walks  or  pleasure  grounds,  under  the  Public  Health  Act, 
1848,  11  and  12  Vict.,  chap,  ^o^  §  74,  it  is  allowable  to  erect  thereon 
such  buildings  as  may  be  conducive  to  the  purpose  for  which  the 
premises  have  been  required.  Of  such  a  nature  are  a  conservatory,  a 
museum  and  a  public  library,  but  not  a  town  hall  or  a  school  of  art. 
Attorn^'General  v.  Sunderland  {Corporation)^  45  L.  J.  Ch.  839  ;  34 
W.  R.  991 ;  2  L.  R.  Oh.  Div.  634,  0.  A.  Although  the  above  act 
is  repealed,  the  principle  remains  the  same  wherever  such  a  power  \ 
as  above  is  given.  " 

i 
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By  section  326  (^Part  XT,  saving  clauses  and  repeal  of  acts)  of  38 
and  39  Vict.,  chap.  55,  Public  Health  Act,  1875,  "All  urban  sanitary 
lothorities  and  rural  sanitary  authorities  existing  at  the  time  of  the 
ptsBing  of  this  act  shall  be  deemed  to  be  urban  authorities  and  rural 
aathonties  under  this  act ;  and  all  joint  boards,  port  sanitary  authori- 
ties»  and  parochial  committees,  and  all  local  government  districts 
oonstitated  in  pursuance  of  the  Sanitary  Acts,  and  existing  at  the 
time  of  the  passing  of  this  act,  shall  be  deemed  to  be  joint  boards, 
port  sanitary  authorities,  committees  of  rural  sanitary  authorities, 
and  parochial  comraittees,  and  local  government  districts,  under  this 
act ;  and  the  members  of  all  the  above-mentioned  bodies  shall  hold 
ofBce  (subject  to  the  provisions  of  this  act  respecting  the  election  of 
members  of  local  boards)  for  such  time  as  they  would  respectively 
hare  held  office  if  this  act  had  not  been  passed ;  and  the  ofKcers 
and  servants  of  all  the  above-mentioned  bodies  shall  continue  to 
hold  their  several  offices  and  employments  on  the  same  terms  and 
anbject  to  the  same  conditions  as  to  duties,  remuneration  and  other- 
wise, as  they  would  have  held  them  if  this  act  had  not  been  passed  ; 
and  all  by-laws  duly  made  under  any  of  the  Sanitary  AcUs  by 
this  act  repealed  and  not  inconsistent  with  any  of  the  provisions  of 
this  act,  shall  apply  to  all  such  bodies  existing  at  the  time  of  the 
passing  of  this  act,  and  to  their  several  officers  and  servants,  in  substi- 
tution fortheprovisionsof  the  Sanitary  Acts  by  this  act  repealed,  but 
BO  as  not  to  affect  any  right  acquired  or  liability  incurred  under  the 
Sanitary  Acts,  or  an}'  of  them,  before  the  passing  of  this  act,  and  ex- 
isting at  the  time  of  the  passing  of  this  act."  Except  where  cases  have 
been  decided  since  the  passing  of  the  act  of  1875,  unless  they  involve 
general  principles  necessarily  recognizable  independent  of  statutory 
enactment,  it  haj  been  thought  better  not  to  complicate  the  subject 
»ilh  decisions  which  might  be  affected   by  the  subsequent  legisla- 
tion, which  of  itself  has  yet  to  be  further  tested,  as  some  misap- 
prehension might  thus  arise  inadvertently.     Tlie  difficult  question 
of  effectually  legislating  for  the  public  health  has  been  of  too  serious 
ir.d  intricate  a  character  to  justify  the  reproduction  of  decisions  on 
r^l^ealed  statutes  except  where  they  have  been  ratified  by  subsequent 
■ir-isions  in  consonance  with  the  more  recent  enactments. 

Roads  and  Otiikr  Highways. 

Bj  15  and  16  Vict.,  chap.  42,  §  13,  the  term  ^'highway"  in  sections 
'>SanJ  69  of  11  and  12  Vict.,  chap.  63,  shall  mean  any  highway  repair- 
i-)V:  bv  the  inhabitants  at  large.  See  KinqHton-upon-Ilull  Local 
b'rinlof  Health  v.  Janes,  2  Jur.  (X.  S.)  111)3. 


Skwkks. 


A  local  board  of  health  has  no  power  to  enter  upon  land  without 
tie  consent  of  the  owner,  for  the  purpose  of  making  reservoirs 
tttd  deposit  beds  for  retaining  the  sewn^c.  Sutton  v.  Noru:'icli 
iMi^/ar,  etc.)j  27  L.  J.  Chanc.  780,  V.  C.  K. 
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A  local  board  of  health  is  not  justified  in  pollating  the  surface 
water  wiiich  flows  by  an  open  gutter  into  a  canal,  by  diverting  it 
into  a  sewer,  and  passing  the  sewage  into  it.  Manchester^  Sheffield 
dk  Lincolnshire  Railway  Company  v.  Worksop  Board  of  SealtAj 
23  Beav.  198  ;  3  Jur.  (N.  SA  3u4  ;  26  L.  J.  Chanc.  345. 

Where  a  canal  company  nad  a  statutory  power  to  supply  the 
canal  with  water,  out  of  such  ^'brooks,  streams  and  water-courses  as 
should  be  found  within  a  certain  distance,"  heldy  that  it  would  be 
difficult  to  hold  tliat  the  mere  surface  water  of  a  road,  not  arising 
from  any  spring,  or  natural  certain  supply,  could  fall  within  the  act, 
so  far  and  to  such  an  extent  as  to-  exclude  a  local  board  of  health 
from  making  a  system  of  drainage  essential  to  the  district,  which 
offending  against  the  ri^ht  of  no  one  in  any  other  particular, merely 
allowed  to  flow,  through  gratings  into  the  sewer,  tne  water  collected 
on  a  public  road,  from  rain  and  from  the  overflowing  of  the  surplus 
of  the  neighboring  houses,  which  water  had  theretofore  flowed  down 
an  open  gutter  into  a  canal.     lb. 

By  direction  of  a  local  board  of  health  the  sewage  of  a  town  had 
been  by  means  of  drainage  conveyed  to  a  river,  which  bcwage,  not 
having  been  completely  deodorized  before  coining  in  contact  with 
the  river,  had  so  polluted  the  scream  passing  B.'s  property,  as  to  kill 
the  flsh  therein,  and  otherwise  cause  a  nuisance.  Held^  that  B.  was 
entitled  to  an  injunction  to  restrain  the  further  pollution  of  the 
water  passing  by  nis  propert3^  Bidder  v.  Craydon  Local  Board  of 
Ilealih,  6  L.  T.  (N.  S.)  778,  V.  C.  W. 

A  by-law  made  by  a  local  board,  which  provides  that  if  any  owner 
or  person  should  construct,  or  cause  to  be  constructed  any  works,  or 
do  any  act  [or  omit  to  do  any  act,  or  comply  with  any],  requirement 
of  the  local  board,  or  should  make  any  alterations  in  any  works  after 
they  have  been  completed,  whether  in  new  or  existing  buildings, 
contrary  to  the  provisions  therein  contained,  the  local  board  miglit 
cause  such  works  to  bo  removed,  altered  or  pulled  down,  is  invalid, 
as  exceeding  the  powers  conferred  by  21  and  22  Vict.,  chap.  98, 
§  34  (now  repealed).  Brown  v.  Holyhead  Local  Board  of 
IleaUh,  1  II.  &  C.  601 ;  32  L.  J.  Exch.  25. 

A  bylaw  by  a  local  board  of  health,  imposing  continuing  penal- 
ties on  any  person  who  shall  construct  any  works,  or  do,  or  omit 
to  do  any  act,  or  to  comply  with  any  requirements  of  the  board,  or 
shall  make  any  alteration  or  deviation  in  any  plan  approved  by  the 
board,  whether  in  new  or  existing  buildings,  contrary  to  the  provi^ 
ions  tlierein  contained,  or  sliall  do  any  act,  matter,  or  thing  contrary 
to  the  by-laws  made  under  tlie  authority  of  the  21  and  22  Vict, 
chap.  98,  §  34  (since  repealed),  or  shall  omit,  neglect,  or  fail 
to  perform  any  of  the  works,  matters,  or  things  required  by  such 
by-laws,  and  empowering  the  board  to  remove,  alter,  pull  down,  or 
otherwise  deal  with  such  work  as  the  case  may  require,  is  invalid,  as 
exceeding  the  authority  given  by  the  21  and  22  Vict.,  chap.  98, 
Toung  V.  Edwards,  33  L.  J.  M.  0.  227 ;   11  L.  T.  (N.  S.)  424,  Exch. 
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But  sec  JBaU  v.  Nixon,  10  L.  R.  Q.  B.  162;  44  L.  J.  M.  C.  61,  56  ; 
32  L  T.  (N.  S.)  67 ;  23  W.  R.  612. 

If  a  person  gives  notice  of  his  intention  to  build,  and  leaves  with 
the  local  board  plans  and  sections,  he  may  at  once  commence  the 
bdlding  subject  to  the  right  of  its  being  altered  or  pulled  down,  if 
iM)t  in  conformity  with  the  by-laws  of  the  board.  lo,;  and  Hatters- 
Uyv.  Barr,  12  J ur. (N.  S.)  894;  14  W.  R.  864;  14 L.  T. (N.  S.)  566; 
4  H.  &  C.  623. 

A  by-law  made  by  a  local  board  of  health,  that  no  dwelling-house 
ibonld  be  erected  without  having  at  the  rear,  or  side,  a  suilicient  road- 
way for  the  purpose  of  affording  efficient  means  of  access  to  the  privy 
or  ash-pit  belonging  to  the  house,  is  bad,  as  beyond  the  jurisdiction 
conferred  by  the  act.  Waite  v.  Garston  Board  of  Health,  17  L. 
T.  (N.S.)201;  16  W.R.  78;3L.  R.  Q.  B.  5  ;   37  L.  J.  M.  C.  19. 

Section  99  of  the  Kingston- upon-HuU  Improvement  Act  of  1864, 
enacts  that  every  house  to  be  thereafter  constructed  on  vacant  ground 
(except  corner  houses,  etc.)  shall  have  a  back  yard,  or  other  vacant 
groand  and  area,  of  not  less  than  eight  feet,  extending  from  the 
main  building  for  the  whole  length  of  such  building;  and  by  sec- 
tion 101,  a  plan  shall  be  furnished  to  the  local  board  of  health  by 
persons  intending  to  build,  showing  the  particulars  required  by  that 
act ;  and  the  building  shall  not  be  commenced  until  the  local  board 
approve  the  plan.  A  builder  submitted  to  the  local  board  of  health 
of  the  borough  of  Kingston-upon-Hull  a  plan  of  four  new  houses 
(not  corner  houses)  having  vacant  ground  at  the  side,  but  not  at  the 
back.  The  local  board  disapproved  the  plan,  as  not  complying  witli 
section  99,  but  the  party  commenced  to  build  notwithstanding. 
Uehl^  that  whether  section  99  required  the  vacant  space  to  bo  at  the 
back  or  not,  tlio  party  was  rif^htly  convicted  of  an  offense  against 
section  101.  Pearson  v.  Kin^ston-upon-HuU  Local  Board  of 
Health,  3  II.  &  C.  921 ;  35  L.  J.  M.  C.  36  ;  13  L.  T.  (X.  S.)  180. 

Section  97  enacts,  that  any  building  after  the  commencement  of 
the  act  built,  shall  not,  without  the  previous  consent  of  the  local 
l)oard,  be  used  as  a  dwelling-house,  except  only  during  such  time  as 
there  is  adjoining  or  belonging  thereto,  or  occupied  therewith,  either 
a  street  or  clear  open  space  in  and  to  the  full  extent  of  the  front 
thereof,  and  of  not  less  than  twenty-feet  in  width.  Held,  that  a 
party  had  committed  an  offense  under  this  section  in  building  and 
causing  to  be  used,  without  the  consent  of  the  local  board,  a  dwell- 
ing-house with  an  open  space  in  front  less  than  twenty  feet  in 
width.     Ih, 

Section  103  enacts  that  if  any  sewer,  drain,  privy,  cesspool,  ash- 
pit, building  or  otiier  work  be  made  or  suffered  to  continue,  con- 
trary to  any  of  the  ])ro visions  of  this  act,  '^  "  '^  every  ])ersou 
so  offending  shall  for  every  such  offense  forfeit  a  sum  not  exceeding 
£5,  and  for  every  day  after  the  first  during  which  the  offense  con- 
tinues, a  Slim  not  exceeding  10^.  Held  (i3y  reference  to  the  sections 
preceding),  that  the  word  ''building''  is  not  restricted  to  a  building, 
of  similar  description  with  the  class  oi  bnildings  previously  cnu- 
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merated  in  the  section,  but  includes  a  dwelling-house  ;  and  that  the 
commencing  a  building,  within  section  101,  is  the  making  a  building, 
within  section  103.     lb. 

Heldy  also,  that  the  user  of  a  dwelling-house  contrary  to  section  97 
is  not  the  making  or  suffering  it  to  continue  contrary  to  the  act, 
within  section  103.     lb, 

A  medical  officer  of  health  reported  under  the  Artisans  and 
Laborers'  Dwellings  Act,  1868,  31  and  32  Vict,  chap.,  130,  §§  5 
and  6,  that  the  premises  in  Marsh's  Court,  in  the  parish  of  St. 
George  the  Martyr,  Nos.  1  to  12  and  13,  were  in  a  condition  or 
state  injurious  to  health,  so  as  to  be  unfit  for  human  habitation ; 
and  upon  this  report  the  surveyor  reported  that  he  had  surveyed 
the  premises,  and  was  of  opinion  that  the  causes  of  the  evil  were 
structural  defects  in  the  premises,  and  that  such  defects  could  not 
be  remedied  by  structural  alterations  or  improvements,  or  otherwise, 
but  such  premises  ought  to  be  demolished.  The  whole  of  the  prem, 
ises  belonged  to  one  party.  The  vestry  subsequently  made  an  order 
that  the  premises  should  be  wholly  demolished,  tieldy  that,  first, 
it  was  not  necessary  that  there  should  be  a  report  and  an  order  in 
respect  of  each  house,  but  that  one  report  and  one  order  were, 
under  the  circumstances,  sufficient,  r  light  v.  St.  Oeorge  the 
Martyr  ^Southwark  Vestry),  24  L.  T.  (N.S.)  24:,  Q.  B.  Beld 
secondly,  that  as  the  report  of  the  surveyor  stated  that  the  structural 
defects  could  not  be  remedied,  but  that  the  premises  ought  to  be 
demolished,  it  was  unnecessary  to  specify  in  detail  in  what  the 
structural  defects  consisted.     lb. 

Markets. 

A  corporation,  being  lords  of  a  market  and  owners  of  the  soil,  is 
entitled  at  common  law  to  remove  the  market ;  but  where  the  cor- 
poration, acting  as  a  local  board,  takes  stops  under  the  enactment  of 
the  Local  Government  Act,  1858, 21  and  22  Vict.,  chap.  98,  §  34,  to 
set  up  a  market  in  a  new  place,  it  can  only  act  under  the  powers  and 
subject  to  the  provisos  of  the  statute,  and  is  not  entitled  to  fall 
bacK  on  its  common-law  right.  Mlis  v.  Bridgeworth  {CorporationX 
2  Johns.  &  H.  67  ;  9  W.  R.  331 ;  4  L.  t.  (N.  S.)  112. 

Qucere,  whether  the  immemorial  privilege  of  householders  of 
erecting  and  hiring  out  stalls  in  front  of  houses  in  market  place  is 
a  right  protected  by  the  proviso  in  section  50. 

Semble,  that  the  setting  up  of  a  new  market  under  this  statute, 
at  a  short  distance  from  and  in  lieu  of  an  ancient  market,  is  au 
establishment  of  a  market,  within  section  50,  and  not  a  mere  re- 
moval,    lb. 

By  26  and  27  Vict,,  chap.  32,  the  owner  of  any  coals  brought  within 
the  district  of  the  local  board  of  health  for  Hull  is  bound,  ''  before 
such  coal,  or  any  part  thereof,  is  sold  or  delivered  or  dealt  within 
the  district,"  to  deliver  to  the  inspector  appointed  for  the  purpoAe, 
the  original  pit  note  denoting  the  quantity  and  quality  thereof.     A 
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ship-owner  brought  coals  in  a  lighter  into  tho  district  of  the  board 
of  health  for  Hull,  where  they  were  transferred  into  a  steamer, 
also  belonging  to  the  ship-owner.  Held^  that  this  was  dealing 
uritii  the  coals  within  the  meaning  of  the  statute,  and  that  the  ship- 
owner was  boand  to  deliver  the  pit  note  to  the  inspector.  Wilson 
V.  aM  Local  Board  of  Health,  VI  Jur.  (N.  S.)  706,  Q.  B.  A 
Load  Improvement  Act  imposed  a  penalty  for  exposing  for  sale  in 
auy  of  the  streets  of  tho  town  any  meat  so  as  to  project  over  or 
up«»n  any  foot  or  carriageway. 

The  act  provided  that  no  person  should  be  subject  to  any  penalty 
for  pladoff  any  stall,  or  exposing  provisions  for  sale  so  as  such  stalls 
shall  be  placed  in  such  part  of  the  streets  as  should  be  appointed  by 
the  commissioners,  and  that  no  person  should  be  subject  to  any 
|)enalty  /or  placing  any  stall  or  exposing  provisions  for  sale  in  such 
parts  of  the  streets  as  should  have  been  theretofore  used  for  that  pur- 
pose at  the  times  of  the  usual  fairs  and  markets  within  the  town. 

In  1853,  a  local  board  of  health  was  constituted  in  the  township, 
under  16  and  17  Vict.,  chap.  24,  who,  by  by-laws  duly  allowed  and 
pablished,  appointed  certain  places  for  markets  for  certain  descriptions 
of  goods  on  market  days,  and  imposed  penalties  for  the  breach 
thereof.  Hddj  that  tho  provisions  of  the  local  act  did  not  exempt 
from  such  penalties  one  who  violated  these  by-laws  by  exposing  for 
hale  meat  at  a  place  other  than  that  so  appointed  by  tho  local  board 
of  health,  notwitlistanding  the  spot  where  such  meat  was  so  ex- 
pi3sed  for  sale  was  a  place  where  such  articles  had  tor  a  long  series 
of  years  been  sold  by  him  and  otliers.  Savage  v.  Ih'ook,  15  C.  B. 
iX."  S,)  264;  10  Jur.  (N.  S.)  587  ;  33  L.  J.  M.  C.  42 ;  12  W.  R. 
>1;  9  L  T.  (N.  S.)334. 

A  local  board  acting  under  the  powers  of  the  Local  Government 
Act,  21  and  22  Vict,  chap.  1)8,  and  the  Markets  and  Fairs  Clauses 
Act,  10  and  11  Vict.,  chap.  14,  made  by-laws,  directing  that  cattle 
markets  and  an  annual  sliow  of  horses  should  he  held  in  prescribed 
pfaces,  and  appointing  a  toll  iov  cattle,  horses,  etc.,  exposed  for  sale 
in  siich  markets.  An  auctioneer,  at  the  time  when  these  markets 
■A*ere  established,  wiis  possessed  of  a  building  called  the  Agricultural 
ilall,  which  was  erected  some  years  before  the  passing  of  the  by- 
laws regulating  tlie  market.  It  was  a  large  building,  containing  a 
ring  or  area  in  wliich  was  accommodation  for  about  100  head  of 
■-■attle.  Adjoining  to  and  communicating  with  it  Avas  a  yard  with 
pens  capable  of  holding  1, 400  sheep.  His  dwelling-house  was 
separated  from  tlie  Agricultural  Hall  by  his  harness-room  and 
sUhle.  He  advertised  and  held  sales  by  auction  in  the  Agricultural 
Hiill  on  market  days,  the  average  sale  on  these  days  amounting  to 
1*K'  cattle  and  1,000  slieep,  and  exceeding  the  sales  in  the  regular 
market.  The  cattle  and  sheep  so  sold  were  the  property  of  farmers 
and  others,  the  auctioneer  charging  them  with  a  commission.  Held, 
that,  without  expressing  any  opinion  whetlier  an  auctioneer  would 
have  been  at  liberty  to  sell  horses  by  auction  on  his  premises,  not- 
withstanding tho  market,  it  was  evident^  having  regard  to  the  nature 
J4 
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and  extent  of  his  premises,  that  they  were  not  part  of  liis  dwelling 
place  or  shop  within  the  meanin*^  of  the  10  and  11  Vict,  chap.  14, 
§  13,  and  that  the  business  carried  on  by  him  was  not  a  right,  power 
or  privilege  which  he  enjoyed  when  the  market  was  established, 
within  the  meaning  of  the  Local  Government  Act  (§  60).  Fearon 
V.  Mitchell,  41  L.  J.  M.  C.  170;  7  L.  R.  Q.  B.  690;  27  L.  T. 
(N.  S.)  33. 

Slauohter-housks,  Offensive  Trades  and  Nuisances. 

A  police  act  empowered  a  town  council  of  a  borough  to  grant 
licenses  for  the  erection  of  slaughter-houses.  A.  applied  tor  a  licence. 
The  market  committee  inspected  the  site  and  recommended  the 
grant.  The  committee  passed  a  resolution  to  grant  the  license,  and 
communicated  the  same  to  A.,  and  the  resolution  was  conficnicd  by 
the  town  council.  Held,  that  though  it  was  usual  afterward  to 
grant  a  formal  license  in  a  printed  form,  still  the  grant  was  com- 
plete on  the  confirmation  of  the  resolution  and  communication 
thereof  to  A.,  and  operated  as  a  license.  Howarth  v.  Manchester 
{Mayor,  etcX  6  L.  T.  (N.  S )  683,  Q.  B. 

By  11  and  12  Vict.,  chap.  63,  §  64  (the  whole  act  since  re- 
pealed) the  business  of  a  slaughterer  of  cattle,  or  other  noxious  or 
oflEensive  business,  shall  not  be  newly  established  in  any  building 
or  place  in  any  district,  after  the  act  has  been  applied  to  it,  without 
the  consent  of  the  local  board  of  health ;  and  whosoever  offends 
against  this  enactment  shall  be  liable,  for  each  offense,  to  a  penalty 
of  £50.  A  cattle  market  company,  cattle  having  never  been 
slaughtered  in  the  market  before,  after  the  act  had  been  applied  to 
the  district,  erected  a  building,  in  which  they  allowed  persons  to 
slaugli*cr  cattle  on  the  payment  of  2«.  a  head,  the  company  finding 
the  tackle  attached  to  the  building,  but  the  persons  slaughtering 
bringing  their  own  implements.  Ileld,  that  the  company  was 
liable  to  the  penalty.  Liverpool  New  Cattle  Market  Company  v. 
Ilodson.  2  L.  R.  Q.  B.  131 ;  8  B.  ife  S.  184 ;  36  L.  J.  M.  C.  30 ; 
15  W.  R.  503 ;  15  L.  T.  (N.  S. )  534. 

The  Towns  Improvement  Clauses  Act,  10  and  11  Vict.,  chap.  34, 
§  126,  prohibits  the  use  of  a  slaughter-house  without  the  licenso 
of  the  commissioners;  that  is,  in  certain  boroughs  the  corporation, 
acting  as  til 0  local  board,  under  21  and  22  Vict.,  chap.  98.  The 
corporation  was  the  local  board  in  Brecon,  Tiie  Brecon  Markets 
Act,  1862,  which  incorporated  the  Brecon  Markets  Company,  em- 
powered the  company,  with  the  consent  of  the  corporation,  to  erect 
slaughter-houses.  Held,  that  the  consent  of  the  corporation  under 
the  latter  act  operated  as  the  license  of  the  local  board  under  the 
former  act.  Anthony  v.  Brecon  Markets  Company,  21  W.  R.  27 : 
26  L.  T.  (N.  S.)  979  ;  7  L.  R.  Exch.  399,Exch.  Cham. ;  reversing- 2 
L.  R.  Exch.  168 ;  36  L.  J.  Exch.  113 ;  15  L.  T.  (N.  S.)  665  ;  15  W. 
II.  620. 

Prior  to  the  comiui^  into  o))eration  in  a  town  of  the  31  and  32 
Vict.,  chap.  98,  S.  occupied  premises  in  a  street  tliere  for  the  pur- 
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poee  of  slaughtering  pigs.  These  premises  consisted  of  a  yard  with 
an  eutrance  oy  closed  doors  or  gates  from  the  street,  and  in  theyard^ 
pig-pens,  a  cart-shed,  a  shed  used  for  slaughtering  pigs,  and  a  stable 
for  noreos,  the  external  vaults  of  which  constituted  tlie  walls  of  the 
bailding.  While  the  premises  were  so  used  S.,  upon  the  coming 
into  operation  of  the  act,  obtained  a  license,  which  license  stated 
that  the  animals  to  be  slaughtered  were  pigs.  No  animals  before 
them  were  ever  slaughtered  in  the  stable.  After  obtaining  such 
license  S.  bad  converted  the  stable  into  another  slaughtering  shed, 
and  used  the  same  for  slaughtering  bullocks  and  sheep  therein.  Upon 
an  information  for  using  this  stable  as  a  slaughter-house  without 
having  obtained  a  license  for  that  purpose,  the  justices  held  that 
apon  a  proper  application  of  the  law  to  the  facts,  S.  was  entitled  to 
use  the  stable  as  he  did,  for  that  the  stable,  as  forming  an  original 
portion  of  the  premises  licensed  as  a  slaughter-house,  was  covered 
by  such  license,  lleld^  that  the  justices  were  right.  Brighton 
Local  Board  ofUeaUh  v.  Stenning,  15  L.  T.  (N.  S.)  567,  Q.  B. 

Brickmaking  is  not  necessarily  a  noxious  or  oflEcnsivo  business, 
trade  or  manufacture,  within  11  and  12  Vict,  chap.  03,  §  64 
(repealed).  Wanstead  Board  of  Health  v.  Hillj  13  C.  B.  (N.  S.) 
47*J;  9  Jnr.  (N.  S.)  972  ;  32  L.  J.  M.  C.  135  ;  11  W.  E.  368  ;  7  L.  T. 
(N.  S.)  744. 

Proceedings  to  Compel  Owners  to  do  Works  Required. 

Land  had  been  conveyed  to  three  trustees,  under  4  and  5  Vict, 
chap.  38,  §  2,  for  the  purposes  of  the  act,  and  to  permit  tlie 
premises  and  all  buildings  erected  thereon  to  be  forever  used  as  a 
school  for  the  education  of  poor  children,  and  for  the  residence  of 
the  master  and  mistress,  and  for  no  other  purpose  wliatsoever.  The 
school  was  built  and  used  according  to  the  trust,  no  rent  whatever 
being  received  by  the  trustees.  The  loca]  board  gave  the  proper 
iiotices  for  paving  the  street,  along  which  the  school  fronted,  to  one 
of  the  trastees  and  tlie  owners  of  other  premises  fronting  the  street, 
ander  11  and  12  Vict,  chap.  63,  §  69;  and  they  charged  the 
trustee,  as  owner  of  the  school,  the  proportion  according  to  the 
frontage  of  the  school.  Held,,  that  the  trustee  was  the  owner  within 
section  2,  which  enacts  that  "  owner  "  "  shall  mean  the  person  for  the 
time  being,  receiving  the  rack-rent  of  the  lands  or  premises,  whether 
on  his  own  account  or  asageutor  trustee  for  any  other  person,  or  who 
would  so  receive  the  same  if  such  lands  or  premises  were  let  at  a 
rack-rent  ; "  and  that  he  was,  therefore,  liable  to  pay  the  proportion 
of  the  expenses.  Bowditch  v.  Wakejield  Board  of  Healthy  6  L. 
R.  Q.  B.  567 ;  40  L.  J.  M.  C.  214  ;  25  L.  T.  (N.  S.)  88. 

A  nuisance  arose  from  a  ])rivy  in  the  upper  part  of  a  house,  of 
which,  with  the  shop  belongincr  thereto,  H.  was  the  lessee,  at  a  rack- 
rent,  for  twenty-one  years.  PI.  occupied  the  shop  only,  and  sublet 
the  upper  part,  where  the  nuisance  arose,  to  K.,  a  weekly  tenant, 
and  to  this  part  of  the  premises  H.  had  no  access.  C,  as  aiicenl  to 
H/g  lessor,  collected  the  rent     The  parish  authorities,  for  tlie  pur- 
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pose  of  abating  the  nuisance,  under  the  power's  given  them  by  29 
and  30  Vict.,  chap.  90,  §  21,  and  18  and  J9  Vict.,  chap.  121, 
§  12,  summoned  C.,  as  the  owner  of  the  premises  within  the  inter- 
pretation clause  (§2)  of  the  latter  statute,  before  the  justices,  who 
made  an  order  upon  him  to  abate  the  nuisance.  Ileld^  that  C.  was 
not  the  owner  within  the  true  construction  of  section  2,  as  K.,  the 
weekly  tenant,  was  the  occnpier  of  the  premises  where  the  nuisance 
arose,  and  that,  therefore,  H.  was  not  the  occupier,  but  the  person 
receiving  rent  from  the  occupier  of  the  property  within  the  meaning 
of  the  statutes.  Reg.  v.  Bath  {Jxistices);  Cook  v.  Montague^  20  W. 
R  624,  Q.  B. 

^"^  an  order  of  justices  under  the  Public  Health  Act,  1875, 
§^  94, 96,  it  was  found  that  on  land,  the  property  of  a  certain  person 
named,  a  nuisance  existed,  viz.,  a  foul  ditch,  caused  by  refuse  water 
and  offensive  liquid  from  an  adjoining  brewery,  and  that  this 
nuisance  was  caused  by  the  act  or  default  of  the  defendant  as  owner 
and  occupier  of  the  brewery,  and  it  was  ordered  that  the  defendant, 
within  three  months,  should  abate  the  nuisance,  and  for  that  purpose 
should  execute  such  works  and  do  all  such  things  as  might  be  neces- 
sary, so  that  the  same  should  no  longer  be  a  nuisance  or  injurious  to 
health.  Upon  a  rule  for  certiorari^  on  the  ground  that  the  defendant 
was  not  the  occupier  of  the  premises  on  which  the  nuisance  was 
proved  to  exist,  and  that  he  nad  no  power  or  authority  from  the 
owner  to  enter  on  the  premises  for  any  purpose  whatever,  held^ 
that  the  order  must  bo  quashed,  lieg,  v.  Trimble^  36  L.  T.  (N. 
S.)  508,  Q.  B.  Div. 

The  power  of  justices  to  grant  or  refuse  an  order  enabling  a  local  au- 
thority to  en  ter  lands  under  section  305  of  the  Public  Health  Act,  1876, 
is  wholly  discretionary,  their  decision  being,  therefore,  final.  Diss. 
Urban  Sanitary  Authority  v.  Aldrich,  36  L.  T.  (N.  S.)  663;  2  L. 
R.  Q.  B.  Div.  179  ;  46  L^  J.  M.  C.  183.  A.  appUed  to  the  justices 
under  section  305  of  the  Public  Health  Act,  for  an  order  authorizing 
them,  as  the  local  authority,  to  enter  upon  certain  lands  of  the  de- 
fendant for  the  purposes  of  the  act.  The  application  was  dismissed, 
but  the  justices  stated  a  case  under  the  20  and  21  Vict.,  chap.  43, 
§  2,  for  the  opinion  of  the  court.  Held^  that  the  justices  had  no 
power  to  state  a  case,  as  this  was  not  the  determination  of  a  com- 
plaint within  20  and  21  Vict.,  chap.  43,  §  2.  lb. 

The  Public  Health  Act,  1875,  38  and  39  Vict.,  chap.  65,  gives 
an  appeal  to  quarter  sessions  in  respect  of  any  order,  conviction, 
judgment  or  determination  of  any  court  of  summary  jurisdiction, 
subject  to  the  condition  that  the  appellant  shall,  within  fourteen  days 
after  the  cause  of  appeal  has  arisen,  give  notice  to  the  other  party 
of  his  intention  to  appeal.  An  order  was  made  upon  tho  appellants, 
under  section  48,  which  order  was  eighteen  days  afterwara  served 
upon  them ;  and  they,  within  eight  days  from  the  receipt  of  tho 
service,  gave  notice  of  apjieal.  Ileld^  that  the  notice  of  appeal 
was  too  late.  The  words  '*  cause  of  appeal "  in  section  269,  subs. 
2,  have  the  same   meaning  as  "  decision  of   the  court"  in  pection 
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269,  sabs.  1 ;  and  a  notice  of  an  appeal  against  an  order  made 
under  eection  48  must  be  given  within  fourteen  days  from  the  time 
when  the  court  pronounces  its  decision.  Reg  v.  Barnett  Rxiral 
Sanitary  Authority,  45  L.  J.  M.  C.  105;  1  L.  R.  Q.  B.  Div.  658; 
35  L.  T.  (N.  S.)  362. 

Afpobitonmbnt  on  and  Bbcovsry  from  Owners  of  Expenses  of 

Works. 

A  street  being  out  of  repair,  a  local  board  of  health  gave  notice 
to  the  owners  of  the  adjoining  houses  to  repair  it,  and  on  this  not 
being  complied  with,  executed  the  works,  and  gave  notice  of  the 
expenses  and  apportionment  to  each  of  the  owners.  The  owners 
gmve  notice  of  disputing  the  apportionment,and  at  the  end  of  the  three 
months  limited  by  21  and  22  \rict.,  chap.  98,  §  63  (since  repealed), 
the  board  made  a  demand  of  the  amount.  The  owners  having 
refused  to  pay,  and  the  expenses  not  having  been  declared  to  be 
private  improvement  expenses.  —  Held,  that  the  board  had,  under 
11  and  12  Vict.,  chap.  43,  §  11,  six  months  from  the  expiration  of 
the  three  months  during  which  the  apportionment  might  have  been 
disputed,  to  take  proceedings  before  justices  of  the  peace  for  the 
recovery  of  the  amount.  Jacornb  v.  Vodgaon,  3  B.  &  S.  461;  9  Jur. 
(N.  S.)  848 ;  82  L.  J.  M.  C.  113;  11  W.  R.  308;  7  L.  T.  (N.  S.)  674. 

The  11  and  12  Vict.,  chap.  63  (since  repealed),  only  authorizes  an 
irbitration  in  respect  of  the  proportion  to  be  borne  by  a  defaulting 
owner,  and  not  in  respect  of  any  question  as  to  the  expenses  being 
reasonable  or  properly  incurred  by  the  board.  Bagley  v.  Wilkinson^ 
16  C.  B.  (N.  S.)  161 ;'  10  Jur.  (N.  S.)726  ;  33  L.  J.  M.  C.  161 ;  10  L. 
T.  (N.S.)548. 

In  1858  a  local  board  of  health  served  upon  W.,  an  owner  of 
premises  within  the  meaning  of  11  and  12  Vict.,  cliap.  63,  §  69, 
a  notice  to  execute  certain  specified  works  in  paving,  etc. 

The  works  not  having  been  executed  by  him,  the  local  board  com- 

Jleted  them  on  the  30th  of  November^  1860,  and  on  the  21st  of 
annary,  1861,  apportioned  the  expense  among  W.  and  the  other 
owners,  giving  notice  on  the  same  day  to  him  that  ''  imless  the 
imount  of  this  account  is  paid  within  fourteen  days  after  delivery, 
interest  at  the  rate  of  £5  per  cent  per  annum  will  be  charged  thereon 
until  fully  liquidated.  To  proportion  of  sewering,  leveling,  paving, 
flag^ng,  channeling,  etc.,  namely  fifty  feet  frontage,  at  5*.  4<7.,  £13 
6  S."  The  amount  was  not  paid,  and  the  local  board  on  the  25th 
of  Angost,  1870,  resolved  and  declared  that  the  amount  should  be 
''private  improvement  expenses,"  and  subsequently  tliat  the  amount 
diould  be  paid  by  two  installments.  W.  refused  to  pay,  and  an 
information  was  laid  against  him.  Held^  that  the  local  board,  hav- 
ing elected  in  1861  to  treat  the  amount  as  a  debt  due  from  W.,  conld 
not  treat  it  as  a  private  improvement  expense.  ^YiUon  v.  Bolton 
[Mayor, etcX  41  L.  J.M.  C.  4;  7  L.  R.  Q.  B.  105 ;  25  L.  T.  (N.  S.) 

Bdd,  also,  that  to  recover  the  amount  from  W,  proceedings  inubt 
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have  been  taken  within  nine  months  from  the  service  of  the  notice 
of  the  21st  of  January,  1861,  which  must  be  considered  as  a 
demand.     Ih. 

The  lessee  of  a  house  which  was  demised  for  twenty-one  years  at 
an  annual  rent  covenanted  with  his  lessor  daring  the  term  ''  to  bear, 
pay  and  discharge  the  sewers  rate,  tithes,  rent-charge  in  lieu  of 
tithes,  and  all  other  taxes,  rates  of  assessments  and  outgoings  what- 
soever, which  at  any  time  or  times  during  the  demise  should  be 
taxed,  rated,  charged,  assessed  or  imposed  upon  the  demised  prem- 
ises, or  any  part  thereof,  or  upon  the  landlord  or  tenant  in  re- 
spect thereof,  or  on  the  rent  thereby  reserved  (except  as  afore- 
said)." Under  the  Sanitary  Act,  1866,  §  10,  the  local  board  of 
the  district  was  empowered  to  require  the  owner  of  the  house  to  con- 
nect the  house  drains  with  a  main  sewer,  belonging  to  the  board, 
and  on  his  default,  to  do  the  work,  and  recover  the  expenses  from  the 
owner  in  a  summary  way.  The  local  board  having  during  the 
demise  required  the  connection  to  be  made,  held^  that  the  lessee 
was  bound  by  his  covenant  to  pay  the  expense  of  making  it  Crosse 
V.  Haw,  43  L  J.  Exch.  144. 

When  works  are  executed  by  a  local  authority  for  the  improve- 
ment of  a  street,  it  is  necessary,  before  summary  proceedings  can  be 
taken  for  the  recovery  of  the  amount  apportioned  upon  any  owner, 
that  a  demand  of  payment  of  the  sum  so  apportioned  should  be 
served  upon  him,  and  the  six  months  within  which  the  summary 
proceedings  must  be  taken  under  11  and  12  Vict.,  chap.  43,  §  11, 
are  to  be  reckoned  from  such  notice  of  demand,  and  not  from  the 
notice  of  apportionment,  which  is  not  a  sufficient  demand.  Orese  v. 
Hunt,  2  L.  K.  Q.  B.  Div.  389 ;  46  L.  J.  Q.  B.  Div.  202 ;  25  W.  R. 
543 ;  86  L.  T.  (N.  S.)  404. 

In  July,  1877,  justices  of  the  peace  made  orders  against  the 
plaintiti  and  others,  one  of  whom  was  L.,  for  payment  to  the  local 
board  of  the  expense  of  repairing  a  street.  It  was  a^creed  that  the 
order  should  not  be  enforced  for  three  months,  in  order  to  abide  the 
decision  on  a  case  to  be  presented  by  L.  to  the  Queen's  Bench 
upon  a  point  of  law.  L.  appealed  to  the  Quarter  Sessions,  and  tho 
order  against  him  having  been  quashed  on  the  ground  of  a  technical 
error,  he  did  not  take  a  case  to  the  Queen's  Bench.  Tho  plaintiff 
was  not  told  of  what  had  taken  place,  and,  in  November,  her  tinio 
for  ap|)ealing  having  gone  by,  an  order  to  levy  the  amount  against 
her  was  obtained  from  the  justices. 

On  motion  by  the  plaintiff,  and  on  her  undertaking  to  assent  to 
tho  statement  of  a  case  to  the  Queen's  Bench  on  the  point  of  law, 
and  on  her  bringing  the  amount  claimed  into  court,  considering  the 
plaintiff  had  been  misled  by  tlie  board,  the  court  restrained  theui 
from  levying  unless,  or  until,  she  should  have  an  opportunity  of 
stating  a  case  to  tlie  Queen's  Bench.  Ashworih  v.  Ilehden  Bridge 
Lorai  Board,  37  L.  T.  (N.  S.)  496 ;  V.  C.  M. 

By  tho  Public  Health  Act,  1848,  §  iS'd  (since  repealed),  the  local 
board  might  require  the  owners  of  premises  fronting  or  abutting 
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upon  any  street  to  sewer  and  pave  the  same,  and,  npon  default, 
might  themselves  execute  the  work  ;  and  the  expenses  incurred  by 
them  were  to  be  paid  by  the  owners  in  default,  and  might  be  recov- 
ered in  a  sammary  manner.  By  section  129,  summary  proceedings 
were  to  be  taken  before  two  justices.  By  the  Local  Government 
Act,  1858  (since  repealed).  Amendment  Act,  1861, 24  and  25  Yict, 
chap.  61,  §  24  (since  repealed),  proceedings  for  the  recovery  of 
demands  below  £20,  which  local  boards  were  empowered  to  recover 
in  a  sammary  manner,  might  at  the  option  of  the  local  board  be 
taken  into  the  County  Court.  By  11  and  12  Vict.,  chap.  43,  §  11, 
in  all  cases  where  no  time  is  specially  limited  for  making  a  com- 
plaint before  justices,  it  must  be  made  within  six  months  from  the 
time  when  the  matter  thereof  arose.  A  local  board  under  the  Pub- 
lic Health  Act,  1848,  §  69  (since  repealed),  incurred  expenses  in 
sewering  and  paving  a  street,  upon  which  premises  belonging  to  R. 
abutted;  his  proportion  of  the  expenses  amounted  to  £13  5  G. 
On  the  18th  oi  February,  1873,  notice  was  served  by  the  board  on 
him  that  the  foregoing  amount  was  apportioned  upon  him,  and  that 
the  same  would  become  payable  by  him  unless  within  throe  months 
he  disputed  it.  R.  did  not  dispute  the  apportionment.  The  money 
nut  having  been  paid,  on  the  8th  of  June,  1875,  a  plaint  was  issued 
by  the  local  board  in  a  County  Court  to  recover  it  from  R.'s 
executor.  Held,  ihsLt  the  limitation  of  time  mentioned  in  11  and 
12  Vict.,  chap.  43,  §  11,  applied  as  well  to  proceedings  in  County 
Courts  as  to  proceedings  before  justices,  and  tliat  tlie  action  could 
not  be  sustained,  it  having  been  brought  more  than  six  months  after 
tiie  expiration  of  the  three  months  allowed  for  disputing  the  amount 
apportioned  upon  R.  Tottenham  Local  Board  of  Health  v.  Howell, 
1  L.  R.  Exch.  Div.  514;  4G  L.  J.  Q.  B.  432 ;  35  L.  T.  (N.  S.)  8S7 ; 
2r>  W.  R.  135,  D.  C.  A  ;  S.  P.,  West  Ham  I^cal  Board  v.  Mad- 
dams.  33  L.  T.  (N.  S.)  809. 

Where  a  local  act  required  the  consent  of  commissioners  to  new 
streets  becoming  highways,  to  make  the  inhabitants  liable  to  repair 
them,  an  order  of  the  local  board  on  owners  to  repair  a  street,  in 
respect  of  which  such  consent  had  not  been  given,  is  lawful,  inas- 
much as  such  street  was  not  a  highway  repairable  by  the  inhabitants 
at  large.  Willes  v.  WaUington,  13  C.  B.  (N.  S.)  865  ;  32  L.  J.  C.  P. 
86,  Exch.  Cham. 

The  Manchester  Improvement  Act,  1851,  enacts  in  section  17, 
that  the  expenses  incurred  by  the  town  council  in  eewcrint!^  and 
tiaorging  a  street  shall  be  borne  by  the  owners,  '*  according  to  the 
extent  of  their  respective  houses  and  grounds  lying  alongside  or  ad- 
joining to  the  said  street.''  Held,  that  the  owner  of  ground  at  the 
end  of  a  street,  forming  a  cul  de  sac,  was  liable  under  this  section, 
although  a  wall  divided  his  property  entirely  from  the  street. 
Manchester  {Mayor,  etc)  v.  Chamnan,  18  L.  T.  (N.  S.)  640 ;  16  TT. 
Pw  974  ;  37  L.  J.  M.  C.  173,  C.  P. 

A  local  board  of  health  has  no  ])ower  to  enter  upon  land  without 
the  OTinsent  of  the  owner,  for  the  purpose  of  making  reservoirs  and 
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deposit  beds  for  retaining  the  sewage.  Sutton  v.  Norwich  {Mayor^ 
etc.),  27  L.  J.  Chanc.  739,  V.  C.  K. 

A  local  board  of  health  is  not  justified  in  polluting  the  surface 
water  which  flows  by  an  open  gutter  into  a  canal,  by  diverting  into 
a  sewer,  and  passing  the  sewage  into  it.  Mancliester,  HheffieQ,  and 
Lincolnshire  Railway  Co.  y.  Worksop  Board  of  Healthy  23  Beav. 
198;  3  Jur.  (N.  S.)  304;  26  L.  J.  Chanc.  345. 

^Vhere  a  canal  company  had  a  statutory  power  to  supply  the  canal 
with  water  out  of  such  **  brooks,  streams  and  water-courses  as  should 
be  found  within  a  certain  distance," — Held^  that  it  would  be  diffi- 
cult to  hold  that  the  mere  surface  water  of  a  road,  not  arising  from  any 
spring  or  natural  certain  supply,  could  fall  within  the  act,  so  far  and 
to  such  an  extent  as  to  exclude  a  local  board  of  health  from  making 
a  system  of  drainage  essential  to  the  district,  which,  offending  against 
the  rights  of  no  one  in  any  other  particular,  merely  allowed  to  flow 
through  gratings  into  the  sewer  the  water  collected  on  a  public  road 
from  rain,  and  from  the  overflowing  of  the  surplus  of  the  neighbor- 
ing houses,  which  water  had  theretofore  flowed  down  an  open 
gutter  into  a  canal.     lb. 

Under  11  and  12  Vict.,  chap.  63,  §§  45,  46  and  145,  providing 
that  the  local  board  may  make  necessary  sowers,  through  or 
under  any  lands  whatever,  and  cause  them  to  be  emptied  into  such 
places  as  may  be  flt  and  necessary,  provided  that  nothing  in  the  act 
shall  authorize  the  boards  to  use,  injure  or  interfere  with  any  water- 
course, stream,  river,  etc.,  in  which  the  owner  of  any  lands  may  be 
interested  without  the  consent  of  such  owner, — Ileldy  that  persons 
having  a  right  to  watering  places  in  a  river  adjoining  lands  for  the 
use  of  their  cattle  are  interested  in  the  river  within  the  meaning 
of  the  proviso,  but  would  not  be  able  to  maintain  an  action  for  an 
interference  with  their  rights,  unless  they  were  injured  by  such  in- 
terference. Oldaker  v.  Hunt,  6  De  G.,  M.  &  Q.  376  ;  1  Jur.  (N. 
S.)  785. 

Held,  secondly,  that  works  of  a  local  board  of  health,  producing 
an  outfall  of  the  sewage  of  a  town  above  such  watering  place,  was 
such  an  interference  as  to  cause  injury  to  the  land-owners ;  but  that 
whether  this  was  established  or  not,  it  ought  (if  not  consented  to  by 
them)  to  be  restrained  by  injunction,  beinff  the  act  of  a  public  body 
exceeding  its  powers.  Ih.  A  right  of  fisiiing  is  within  the  terra 
"land,"'  according  to  the  interpretation  clause  of  the  11  and  12  Vict., 
chap.  63,  §  2.     lb. 

A  local  board  carried  the  whole  drainage  of  the  town  into  an  ad- 
jacent river,  a  small  stream  whioh  immediately  below  the  town 
flowed  for  three  miles  through  the  plaintiffs  lands  on  both  sides. 
The  plaintiff  was  also  seized  of  a  mill  upon  the  stream.  The  quan- 
tity of  sewage  matter  thrown  into  the  stream  was  greatly  increased, 
the  population  of  the  town  having  increased  nearly  one-half,  and 
the  extent  of  sewers  from  250  yards  in  1848,  to  10,500  yards  in 
1855 ;  and  besides  other  evidence  of  that,  it  appeared  that  sheep 
could  no  longer  be  washed  there,  that  the  flsh  were  all  dead,  and 
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that  the  exhalations  were  noisome.  Hdd^  first,  that  the  practice  long 
prenonfily  and  up  to  1848,  of  a  few  houses  in  the  town  to  drain  into 
the  river,  afforded  no  ground  for  the  local  board  setting  up  a  pre- 
scriptive right,  and  that  the  local  board,  as  a  modem  corporation, 
coold  claim  no  prescriptive  rights.  Attorney-General  v.  Lxiton 
local  Board  of  Health,  2  Jur.  (N.  S.)  180,  V.  0.  W.  Held,  secondly, 
that  the  stream  was  a  private  stream,  the  property  of  the  plain- 
tiff and,  therefore,  that  the  board  had  no  rights  except  with  his  con- 
aent    Ih. 

A  local  board  of  health  made  sewers  in  execution  of  the  powers 
of  11  and  12  Vict,  chap.  63,  and  21  and  22  Vict.,  chap.  98,  and  in 
doing  so  injnrioosly  affected  a  stream  without  having  obtained  the 
consent  of  the  occupier  of  a  mill  on  the  stream,  and  entitled  to  the 
flow  of  the  stream  to  his  mill.  He  obtained  a  mandamua  to  the 
local  board  for  compensation,  and  made  a  claim,  first,  for  damage 
sustained  in  consequence  of  the  board  opening  the  main  sewer  so  as 
to  allow  the  water  of  the  stream  to  flow  through  it  for  forty-six 
boors ;  and  secondly,  for  a  drain  or  a  trap-door  being  made  out  of 
the  stream,  and  water  allowed  to  flow  out  of  the  stream  into  the 
trap^loor.  Hdd,  first,  that  21  and  22  Vict.,  chap.  9^,  §  73,  was 
not  confined  to  cases  in  wliich  a  court  of  equity  would  grant  an 
injunction  against  the  local  board,  and  that  the  occupier  oi  a  mill 
was  in  the  position  of  a  person  who  would,  if  the  act  had  not  passed. 
Lave  been  entitled  by  law  to  prevent  the  injuriously  affecting  the 
stream.  Reg.  v.  Darlington  Local  Board  of  Healthy  6  B.  &.  S. 
56-2 :  35  L.  J.  Q.  B.  45 ;  13  W.  R.  789,  Exch.  Cham. 

Hid,  secondly,  that  the  works  of  the  local  board  were  not  author- 
ized by  section  73,  and,  therefore,  the  claim  of  the  occupier  was  not 
the  subject  of  compensation,  but  a  ground  of  action.     Ih. 

An  annual  highway  board,  constituted  under  5  and  6  Wm.  IV, 
chap.  50,  acting  as  a  local  authority  under  the  Nuisances  RemoV-al 
Act,  18  and  19  Vict.,  chap.  121  (whole  act  now  repealed  except  as  far 
as  relates  to  the  Metropolis),  constructed  in  1859  a  system  of  sewers, 
which  conveyed  the  sewage  of  their  district  into  a  stream,  and  thus 
occasioned  a  nuisance  in  the  adjoining  district.  Held^  that  the 
highway  board  of  18G5  could  not  be  compelled  to  take  any  steps  to 
remedy  the  existing  nuisance,  but  that  they  could  be  restrained  from 
exercising  their  statutory  powers  so  as  to  increase  the  nuisance. 
Attorney- General  v.  liichrfiond^  12  Jur.  (N.  S.)  504;  35  L.  J. 
Cli.  507;  2  L.  R.  Eq.  306 :  14  W.  R.  Cy%(S  :  14  L.  T.  (X.  S.)  398 
V.C.  W. 

A  sewage  company  .was  under  covenant  with  a  local  board  to 
keep  their  own  works  in  working  order,  so  as  to  admit  the  free  flow 
of  sewage  from  sewers  of  the  board.  A  demurrer  to  a  bill  seeking 
to  restrain  the  company  from  causing  or  permitting  sewage  to  re- 
main in  the  sewers  of  the  board  was  overniled.  Nuneaton  Local 
Board  of  Health  v.  General  Sewage  Company.  44  L.  J.  Ch. 
561;  20  L.  R.  Eq.  127,  V.  C.  B. 

By  the  Public  Health  Act,  1875,  §  16,  a   local   authority  was 
15 
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empowered  to  carry  any  sewer  "  into,  through  or  under"  any  lands 
within  its  district,  and  the  act  provided  for  compensation  to  all  per- 
sons sustaining  damage  by  reason  of  the  exercise  of  the  powers  of 
the  act  in  relation  to  any  matters  as  to  which  they  were  not  them- 
selves in  default.  A  .local  board  under  this  act  proceeded  to  carry  a 
sewer  across  private  pleasure  grounds,  on  such  a  level  that  the  bot- 
tom of  the  sewer  would  be  only  slightly  below  the  surface,  and  a 
permanent  embankment  about  six  feet  high  would  be  made.  Ileld^ 
that  the  local  board  was  authorized  so  to  do,  for  that  the  act  did 
not  confine  them  to  carrying  a  sewer  underground.  Roderick  v. 
Aston  Local  Board,  6  L.  R.  Ch.  Div.  328 ;  46  L.  J.  Ch.  Div. 
802;  25  W.  R.  403;  36  L.  T.  (N.  S.)  328,  C.  A.;  affirming  de- 
cision of  the  Master  of  the  Rolls,  36  L.  T.  (N.  S.)  170. 

An  order  under  the  Sanitary  Act,  1866,  29  and  30  Vict.,  chap.  90, 
§  49  (Parts  I,  II  and  III,  including  this  section  49,  are  repealed, 
except  so  far  as  relates  to  the  Metropolis,  or  to  Scotland  or  Ireland), 
recitmg  that  a  sewer  authority  "had  made  default  in  providing  a 
proper  system  of  main  drainage,"  and  ordering  the  authority  to  "do 
its  duty,  and  begin  to  set  about  the  works  for  the  purpose  within 
one  month  from  the  date  of  the  order,  and  proceed  tnerewith  until 
completion,"  is  good ;  and  a  second  order,  made  after  default  in  com- 
plying with  the  first,  appointing  a  person  to  "perform  the  duty  of 
the  sewer  authority  in  respect  to  eewer^e,  as  he  should  be  directed 
by  the  Secretary  of  State,"  is  also  good.  Reg.  v.  CockereUs  40  L. 
j;  M.  C.  153 ;  19  W.  R.  1133 ;  6  L.  R.  Q.  B.  252. 

Drains,  DrronEs  and  other  Watek-Coubses. 

A  natural  stream,  flowing  through  and  draining  agricultural  land, 
was  widened,  deepened,  ana  otherwise  improved,  by  inclosure  com- 
missioners, under  a  private  act,  at  the  expense  of  the  land-owners. 
In  its  course  it  passed  through  a  town,  receiving  the  drainage  of 
two  or  three  houses.    Held,  that  it  was  not  thereby  converted  into 
a  sewer,  within  11  and  12  Yict.,  chap.  63 ;  but  even  if  so,  it  came 
within  the  second  exception  in  section  43,  and,  therefore,  did  not 
vest  in  the  local  board,  so  as  to  cast  upon  the  board  the  duty  of 
cleansin*^  and  repairing  it.     Reg,  v.  Gadmaiichester  Local  Board  of 
Heallh^WZwr,  (N.  S.)  63;  5  B.  &S.  886  ;  34  L.  J.  Q.  B.  13 ;  13     . 
W.  R.  155  ;  affirmed  on  appeal,  6  B.  &  S.  936 ;  1  L.  R.  Q.  B.  328 ;     -i 
35  L.  J.  Q.  B.  125;  14   W.  R.  375 ;  14  L.  T.  (N.S.)  104,  Exch.     \ 
Cham.  I 

A  mandamv^  to  a  local  board  of  health  alleged  that  a  drain  or  a  | 
water-course  was  in  such  a  state  as  to  be  a  nuisance,  injurious  to  | 
health,  and  commanded  the  board  to  cleanse  it.  On  a  return  and  \ 
plea,  the  stream  was  found  to  be  in  the  state  alleged.  Held,  thai  / 
the  prosecution  was  not  entitled  to  judgment,  for  that  the  duty  of  J| 
the  local  board  under  11  and  12  Vict.,  chap.  63,  §  58,  to  cleanae  \ 
ditches,  etc.,  is  only  conditional  on  the  neglect  of  the  owner  or  oo- 
cupier  of  the  land  on  which  the  nuisance  exists  to  remove  it  after 
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notice,  and  no  such  notice  or  neglect  was  alleged  in  the  inandamua, 
Ih. 

The  fact  that  a  water-course  is  the  natural  drain  of  a  district,  and 
is  polluted  to  some  extent,  but  not  so  as  to  be  a  nuisance  or  to  pre- 
vent a  qualified  enjoyment  of  it,  by  the  sewage  of  some  of  the  houses 
on  its  banks  flowing  or  draining  into  it,  does  not  entitle  a  local  board 
of  health  to  treat  it  as  a  common  sewer,  and  to  connect  other  sewers 
with  it  so  that  it  becomes  a  public  nuisance.  Attomey-General  v. 
Hackney  Local  Boards  33  K  T.  (N.  S.)  244;  44  L.  J.  Chanc.  645 ; 
20  L  R.  Eg.  626. 

When  a  local  board  of  health  is  interfering  with  a  water-course  in 
a  manner  not  authorized  by  the  Local  Government  Act,  21  and  22 
Vict.,  chap.  98,  §  ^'^^  art.  3,  it  will  be  restrained  from  so  doing,  and 
the  person  injured  will  not  be  left  to  his  remedy  under  the  compen- 
sation clause  of  the  11  and  12  Vict.,  chap.  03,  §  144.  Grand  Juno- 
lion  Canal  Company  v.  Shtu^ar^  6  L.  R.  Ch.  483. 

By  11  and  12  Vict.,  chap.  63,  §  54,  the  surveyor  of  the  local  board 
of  health  may  examine  any  drain,  water-closet,  privy,  cess-pool  or 
ash-pit ;  and  if  it  is  in  bad  condition,  the  board  snail  cause  notice  in 
writing  to  be  given  to  the  owner  or  occupier  of  the  premises,  requir- 
ing him  to  do  the  necessary  works  ;  and  if  such  notice  be  not  com- 
phed  with,  the  party  shall  be  liable  to  a  penalty  for  every  day  dur- 
ing which  he  makes  default.  Heldj  that  the  discretion  to  determine 
what  works  are  necessary  to  be  done  is  vested  in  the  board,  and  that, 
on  a  proceeding  before  justices  to  recover  the  penalty  under  section 
129,  tlicy  had  no  jurisdiction  to  review  its  determination.  Ilargreaves 
V.  Taylor,  3  B.  &  S.  613  ;  9  Jur.  (N.  S.)  1053 :  32  L.  J.  M.  C.  Ill  ; 
11  W.  R.  562 ;  8  L.  T.  (N.  S.)  149. 

By  a  section  of  a  local  act,  a  local  board  when  they  tliink  fit  may 
cause  the  ditches  at  the  sides  of,  or  across  public  roads  and  public 
f'X»t-patli8  to  be  filled  up,  and  may  substitute  pipe  or  other  drains 
alongside  or  across  such  roads.  A.  was  possessed  of  a  freehold  close 
adjofuing  a  public  liighway.  By  the  side  of  the  highway  was  alow 
fence  about  two  feet  high,  then  a  strip  of  green  sward  averaging  ten 
feet  in  width,  with  a  broad  ditch  running  parallel  to  the  highway. 
The  close  was  separated  from  the  strip  of  green  sward  by  a  paling 
eigiit  feet  high.  The  local  board,  under  the  authority  of  the  act  oi 
Parliament,  tilled  up  the  ditch  and  substituted  drain  pipes.  Held, 
that  the  ditch  being  fenced  from  the  highway,  the  presumption  was 
that  it  belonged  to  it,  and  also,  that,  as  the  section  referred  only  to 
ditches  by  the  side  of  the  highway,  the  act  was  not  ap])licable. 
Tutil  V.  West  Ham  Local  Board  of  Health.  28  L.  T.  (iST.  S.^  597  ; 
S  L.  R.  C.  P.  447,  C.  P. 

Buildings. 

A  local  board  of  health  made  a  by-law,  that  wherever  any  open 
space  had  been  left  belonging  to  any  building,  such  space  should 
never  afterward  be  built  upon  without  the  consent  of,  etc.,  and 
without  leaving  an    open    space  belonging    to   such   bui\dm<'    o£ 
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spocified  size  and  dimensions.  Held^  that  if  the  by-law  applied  to 
open  spaces  belonging  to  old  buildings,  it  was  bad,  as  exceeding 
fche_p6wer8  conferred  by  21  and  22  Vict.,  chap.  98,  §  34.  Tinker 
V.  Bees,  7  Jur.  (N.  S.)  629,  Q.  B. 

Lessees  had  for  ninety-nine  years  a  piece  of  land  within  the  juris* 
diction  of  a  local  board.  The  land  leased  was  higher  than  the  street, 
and  was  bounded  from  the  street  by  a  wall.  They  erected  a  chapel 
on  the  land,  and  in  order  to  approach  the  chapel,  steps  were  placed 
on  their  land.  The  chapel  was  erected  before  the  local  board  was 
in  existence,  but  the  steps  and  boundary  wall  were  completed  after- 
ward. After  a  resolution  of  the  board  and  a  notice  to  the  lessees^ 
the  local  board  removed  the  steps  and  boundary  wall  and  refused 
compensation.  Heidy  that  the  local  board  was  not  justified,  under 
21  and  22  Vict,  chap.  98,  and  if  any  by-law  authorized  the  act,  such 
by-law  would  be  unreasonable.  Brower  v.  Holyhead  Local  Board 
ofHeaUh,  11  W.  R. ;  7  L.  T.  (N.  S.)  382,  Exch. 

The  proprietor  of  a  house,  which  had  been  erected  before  the. 
constitution  of  the  district,  and  was  used  for  an  hotel,  having  a  yard 
with  coach-house  and  stables  in  the  rear,  for  the  purpose  of  making 
an  addition  to  the  hotel,  pulled  down  the  coach-house  and  stables 
below  the  ground  floor,  and  erected  upon  the  site  a  building  three 
stories  high  ;  the  only  means  of  access  to  the  upper  chambers  being 
by  going  up  the  staircase  of  the  old  house,  and  through  a  passage 
into  the  new  building.  On  an  information  against  the  proprietor 
for  an  oflense  against  the  by-law  of  the  local  board,  made  under  21 
and  22  Vict.,  chap.  98,  §  34,  in  not  leaving  an  open  space  equal  to 
one-third  of  the  area  of  the  ground  on  which  the  dwelling-house 
stood,  the  justices  found  that  the  building  erected  in  the  yard,  being 
a  new  building,  built  up  to  and  adjoinmg  the  old  building,  must 
either  be  considered  with  the  old  bunding  as  one  house,  or  that  the 
old  house  and  new  building  must  be  considered  as  two  erections,  and 
that  both  old  and  new  buildings  must  be  considered  in  reckoning 
the  ground  upon  which  the  building  stood,  and  convicted  him  of  a 
breach  of  the  by-law,  Held^  that  the  conviction  could  not  be 
sustained  because  the  new  erection  was  not  a  new  dwelling-houBe, 
but  merely  an  addition  to  an  old  dwelling-honse,  or  because  the  justice 
had  not  found  that  it  was  a  new  dwelling-house,  which  was  essential 
to  the  validity  of  the  conviction.  Shiel  v.  Sunderland  {Mayor ^  etc^ 
6  H.  &  N.  796. 

An  owner  of  a  factory,  being  desirous  of  rebuilding  his  premises, 
submitted  the  plans  to  a  committee,  to  whom  the  town  council,  also 
the  local  board  of  health,  delegated  their  powers,  and  the  plana 
having  been  approved,  pulled  down  the  factory  and  proceeded  to 
rebuild  it  according  to  such  plans.  The  town  council,  under  the  21 
and  22  Vict,  chap.  98,  §  35,  relating  to  buildings  to  be  erected, 
having  required  him  to  set  back  his  premises,  the  court  restrained 
them,  by  injunction,  from  interfering  with  the  erection  of  the  factory 
according  to  the  approved  plans.  Slee  v.  Bradford  {Mayor^  etc.), 
4  Giff.  262;  9  Jur.  (N.  S.)  815;  8  L.  T.  (N.  S.)  491. 


State  Board  of  Health.  117 

A  by-law  made  by  a  local  board,  which  provides  that  if  any  power 

or  penoD  should  construct  or  cause  to  be  constructed  any  works,  or 

do  any  act,  or  omit  to  do  any  act,  or  to  comply  with  any  requirement 

of  tiie  local  board,  or  shoula  make  any  alterations  in  any  works  after 

they  have  been  completed,  whether  in  new  or  existing  buildings, 

contrary  to  the  provisiona  therein  contained,  the  local  board  mignt 

caoae  such  works  to  be  removed,  altered  or  pulled  down,  is  invalid, 

as  exceeding  the  powers  conferred  by  21  and  22  Yict.,  chap.    98, 

§  34.    Brown  v.  Holyhead  Local  Board  of  Healthy  1  H.  &  C. 

eoi ;  32  L.  J.  Exch.  25. 

A  by4aw  by  a  local  board  of  health,  imposing  continuing  penal- 
ties on  any  person  who  shall  construct  any  works,  or  do,  or  omit  to 
do  any  act  or  to  comply  with  any  requirements  of  the  board,  or  shall 
make  any  alteration  or  deviation  in  any  plan  approved  by  the  board 
whether  in  new  or  existing  buildings,  contrary  to  the  provisions 
therein  contained,  or  shall  do  any  act,  matter  or  thing  contrary  to 
the  by-laws  made  under  the  authority  of  the  21  and  22  Yict.,  chap. 
98,  §  34,  or  shall  omit,  n^lect  or  fail  to  perform  any  of  the 
work,  matters  or  thin&;8  required  by  such  by-laws,  and  empowering: 
the  board  to  remove,  alter,  pull  down,  or  otnerwise  deal  with  sucn 
work,  as  the  case  may  require,  is  invalid,  as  exceeding  the  author- 
ity civen  by  the  21  and  22  Vict.,  chap.  98.  Young  v.  JSdwarde,  23 
L.  J.  M.  C.  227 ;  11  L.  T.  (N.  S.)  424,  Exch.  But  see  HaU  v. 
yixofi,  10  L.  R.  Q.  B.  152 ;  44  L.  J.  M.  C.  51,  55  ;  32  L.  T.  (N. 
S.)  87  ;  23  W.  R.  612. 

Making  and  VALinrrv  of  Rates,  Generally. 

The  effect  of  the  order  of  the  general  board  of  health  and  of  the 
11  and  12  Vict.,  chap.  63,  is  to  repeal  the  rating  powers  given  by 
local  acts.  Elmer  v.  Norwich  Local  Board  of  Healthy  3  El.  &  Bl. 
517 ;  3  a  L.  K  886  ;  18  Jur.  870 ;  23  L.  J.  Q.  B.  203. 

Notice  was  given  by  a  local  board  of  health  of  an  intention  to 
make  a  rate  under  the  Public  Health  Act,  1848,  and  amending  acts. 
Before  the  notice  had  expired  these  acts  were  repealed  by  the  Pub- 
lic Health  Act,  1875,  38  and  39  Vict.,  chap.  55,  which  contained 
a  saving  of  ^'  any  thing  duly  done  "  under  the  repealed  enactments, 
and  gave  power  to  make  a  similar  rate  upon  giving  a  similar  notice. 
The  board,  in  ignorance  of  the  repeal,  made  a  rate  purporting  to  be 
made  under  the  repealed  acts.  Held^  that  the  rate  was  vaud,  the 
notice  being  a  *'  thing  duly  done,"  and  the  accidental  reference  in 
the  rate  to  the  repealed  acts  being  immaterial  to  its  validity.  Beg. 
v.  West  Riding  of  Yorkshire  {Justices^  1  L.  R.  Q.  B.  Div.  220  ; 
45  L.  J.  M.  C.  97;  35  L.  T.  (N.  S.)  358. 

The  maintenance  of  the  highways  within  the  district  of  a  local 
board  must  be  provided  for  by  a  district  rate,  and  not  by  a  highway 
rate,  whether  the  district  is  or  is  not  conterminous  with  an  ancient 
parodiial  division.  Taff  Railway  Company  v.  Cardiff  Local  Board 
of  Health,  8  El.  &  Bl.  535. 

By  the  Walsall  Improvement  and   Market  Act,  1848,  commis- 
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sioners  had  power  to  levy  an  improvement  rate  within  a  district  not 
comprising  the  whole  municipal  borough  as  afterward  constituted, but 
the  act  contained  a  proviso  that  the  occupiers  of  land  used  as  a  rail- 
way should  be  assessed  in  proportion  only  of  one-fourth  part  of  the  net 
valua  The  Public  Health  Acts,  1872  and  1875,  formed  the  whole 
municipal  borough  of  Walsall  into  an  urban  sanitary  district.  Held^ 
that  the  assessment  ouffht  to  be  made  under  the  local  act  and  not 
under  the  Public  Health  Acts.  London  cfe  North  Western  Railway 
Company  v.  Wahall  (Overseers),  35  L.  T.  (N.  S.)  626;  25  W.  R.  59, 
Q.  B. 

The  word  "  railway  "  in  the  proviso,  11  and  12  Vict.,  chap.  66, 
§  88,  meant  the  way  on  which  carriages  actually  go,  including  the  line 
Itself y  the  turn-tables  and  the  sidings ;  and  land  used  only  for  the 
purpose  of  supporting  this  way,  as  for  embankments,  etc.,  is  within  • 
the  proviso,  and  to  be  assessed  at  the  lower  rate.  But  the  adjuncts, 
such  as  stations  and  warehouses,  though  necessary  for  the  working 
of  the  railway,  did  not  form  part  of  it  within  the  proviso,  and  land 
used  for  these  latter  purposes  was  assessable  at  its  full  and  annual 
value.  South  Wales  Railway  Company  v.  Swansea  Local  Board 
of  Health,  4  El.  &  Bl.  189 ;  1  Jur.  (N.  S.)  326;  24  L.  J.  M.  C.  30. 

Bv  the  Public  Health  Act,  1872,  35  and  36  Vict.,  chap.  79,  §  43, 
any  limit  imposed  on  or  in  respect  of  any  rate  by  any  local  act  of 
Parliament  shall  not  apply  to  any  rate  required  to  be  levied  for  the 
purpose  of  defraying  any  expenses  incurred  by  a  sanitary  authority 
for  sanitary  purposes.  Held,  that  this  provision  does  not  make 
ratable  any  premises  which,  under  the  local  act,  were  altogether 
exempt  from  rates.  Walton  {Commissioners)  v.  Walford,  23  W. 
R  292;  10  L.  R.  Q.  B.  180;  44  L.  J.  Q.  B.  74. 

A  mandamus  lies  to  a  local  board  of  health  to  make  a  rate  in  aid 
of  a  judgment  within  six  months  after  the  judgment  is  obtained, 
thougli  the  action  in  which  it  was  obtained  is  commenced  more  than 
six  months  after  the  claim  accrued,  if  the  delay  in  bringing  the 
action  is  excused,  and  shown  not  to  have  been  undue  delay.  Worth- 
ington  v.  Hutton,  1  L.  R.  Q.  B.  63 ;  6  B.  &  S.  943 ;  12  Jur.  (N.  S.) 
73 ;  35  L.  J.  Q.  B.  61  •  14  W.  R,  632  ;  13  L.  T.  (N.  S.)  463. 

Contracts. 

A  local  board  of  health  for  a  non-corporate  district  gave  notice  to 
the  owners  of  the  premises  fronting,  ad^  oining  or  abutting  on  certain 
streets,  requiring  them  to  sewer,  level,  pave,  flag  and  channel  the 
same,  which  notices  not  being  complied  with  within  the  specified 
time,  the  board  entered  into  contracts  with  a  third  person  for  their 
performance ;  which  contained  provisions  that  the  contractor  was  to 
be  paid  for  the  work  when  the  money  was  collected  from  the  owners 
of  the  adjacent  properties ;  the  work  was  done  accordingly,  but  the 
owners  having  refused  payment,  justices  before  whom  they  were 
summoned  for  non-payment  dismissed  the  summonses.  Heldy  that 
the  contractor  was  entitled  to  sue  the  board  of  health  for  the  work 
done  by  him  under  the  contracts.      Worthington  v.  SudloWy  2  B. 
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&  S.  508 ;  31  L.  J.  Q.  B.  131 ;  8  Jur.  (K  S.)  668 ;  10  W.  R.  621 ; 
6  L  T.  (N.  S.)  283. 

AcnoNB  FOB  Neglect  of  Duty,  Injuries  to  Property  or  Per- 
sons, ETC. 

A  local  board  of  health  constructed  a  sewer  along  the  bank  of  a 
riTer,  with  trap-doors  in  it,  communicating  with  the  river.     When 
the  river  was  lull,  and  water  abundant,  the  board,  by  means  of  the 
trap-doors,  drew  the  water  off  from  the  river,  and  let  it  into  the 
sewer  for  the  purpose  of  flushing  it.     The  place  where  the  trap- 
doors were  placed  was  at  a  part  of  the  river  above  that  on  which  a 
mill,  occapied,  was  situated.     On  one  occasion  the  board  made  a 
hole  in  the  bottom  of  the  river,  and  so  let  the  stream  run  into  the 
sewer  for  nearly  two  days  continuously,  during  that  time  obstructing 
the  water  of  the  river  in  such  quantities  that  the  mill  ceased  work- 
ing for  want  of  water.     Held,  that  the  acts  of  the  board  were  in 
excess  of  the  powers  given  them  by  statute  ;  that  they  had  iniuri- 
ondy  affected  the  river ;  and  that  the  owner  of  the  mill  might  have 
brought  an  action  for  the  wrong,  and  also,  in  such  action,  obtained 
an  iniunction  against  the  continuance  of  it ;  that  he  was,  therefore, 
an  individual  entitled  by  law  to  prevent  or  to  be  relieved  against  the 
injuriously  affecting  the  river  within  21  and  22  Yict.,  chap.  98,  §  73 ; 
and  consequently  that  he  could  not  sustain  a  mandamus  against  the 
board  to  summon  a  jury  to  assess  him  conipensation.     Darlington 
Local  Board  of  Healthy  in  re,  35  L.  J.  Q.  B.  45  ;  13  W.  R  789; 
6  B.  &  S.  562,  Exch. 

An  action  will  lie  against  a  local  board  of  health  of  a  corporate 
district,  as  a  body,  for  negligence  in  carrying  out  works  within  its 
powers,  so  as  to  cause  injury  to  any  person,  e,  ^.,  for  so  negligently 
and  improperly  constructing  a  sewer  as  to  cause  a  nuisance  by  its 
dischar<^e.  Southampto?i  and  Uitchin  Bridge  Company  v.  South- 
ampton Local  Board  of  Healthy  8  El.  &  Bl.  801 ;  4-  Jur.  (N.  S.) 
1298;  28  L.  J.  Q.  B.  41. 

In  an  action  against  a  local  board  of  health  for  damages  sustained 
by  an  irruption  of  sewerau^o  caused  by  the  sewers  being  improp- 
erly constructed,  former  applications  by  the  plaintiff  to  the  board 
for  compensation  on  similar  occasions,  with  their  answers,  awarding 
compensation,  are  admissible  on  his  part.  Althous^h  the  fact  that 
such  application  was  made  will  not  settle  the  question  of  responsi- 
bility for  a  particular  sewer,  coupled  with  the  fact  that  on  the  occa- 
sion in  question  the  board  a])peare(l  only  to  dispute  their  liability 
on  the  i^round  that  the  occurrence  was  occasioned  by  an  extraordi- 
nary storm,  and  with  some  (even  though  slight)  evidence  that  it  was 
caused  by  defective  construction  of  the  sewers,  there  will  be  suffi- 
cient evidence  of  liability.  Nor  will  there  bo  sufficient  evidence 
that  a  storm  was  so  extraordinary  as  to  excuse  the  parties  responsi- 
ble for  the  sewers,  unless  the  evidence  extends  over  a  considerable 
range  of  years,  durinii  which  the  sewers  have  been  iu  exiatenee. 
Brown  v.  Sarpent,  1  R  it  F,  112,  Exch. 
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A  local  board  of  health  is  not  liable  to  an  action  for  permitting  a 
public  footway  in  their  district  to  be  out  of  repair,  whereby  the 
plaintiff  was  injured.  Oibaon  v.  Preston  {Mayor ^  etc.)j  10  B.&  S. 
942 ;  22  L.  T.  (N.  S.)  293;  18  W.  R.  689. 

A  person  riding  along  a  highway,  under  which  was  a  sewer 
the  property  in  which  was  vested  in  the  local  board  of  health,  his 
horse  trod  upon  a  defective  grid  or  grating  put  there  to  drain  the 
surface  water  off  the  road  into  the  sewer,  the  grid  gave  way  and  his 
horse's  leg  was  injured.  He  brought  an  action  against  the  local 
board  of  health  of  the  district,  who  were  likewise  the  surveyors  of 
the  highway.  Seld,  that  though  the  local  board  might  not  be  lia- 
ble as  survevors  of  the  highway,  they  were  liable  as  owners  of  the 
sewer,  of  which  the  grid  formed  part,  for  negligence  in  not  keep* 
ing  the  grid  in  a  proper  state.  White  v.  HindJ^  Local  Board  of 
IleaUh,  10  L.  R.  Q.  B.  219 ;  44  L.  J.  Q.  B.  114 ;  32  L.  T.  (N.  S.) 
460;  23  W.  R.  651. 

Members  of  a  local  board  of  health  are  not  personally  liable  for 
expenses  incurred  by  a  witness  instructed  by  the  board.  Birdey  v. 
Quckson,,  7  W.  R.  16 ;  32  L.  T.  124,  Q.  B. 

Section  264  of  the  Public  Health  Act,  1875,  requiring  a  month's 
notice  to  be  served  on  a  local  authority  before  commencing  an  action 
for  any  thing  done  under  the  provisions  of  the  act,  does  not  apply 
where  the  object  of  the  action  is  to  restrain  the  commission  ot  a 
nuisance,  and  this  notwithstanding  the  plaintiff  also  claims  com- 
pensation for  past  damage.  Flower  v.  Low  Leyton  Local  Boards 
46  L.  J.  Ch.  JDiv.  621 ;  5  L.  R.  Ch.  Div.  347 ;  36  L.  T.  (N.  S.) 
760 ;  25  W.  R.  545,  C.  A.,  reversing  the  decision  of  Mauns,  V.  C, 
36  L.  T.  (N.  S.)  236 ;  25  W.  R.  423. 

Compensation  fob  Damages  ;  Abbitbation  and  Umpibaob. 

A  board  of  health  is  not  bound  to  give  compensation  for  any 
dama^  which  it  may  cause,  which  would  not  have  been  actionable 
if  it  had  not  been  acting  under  the  authority  of  the  statute.  Hull 
V.  Bristol  {Mayor,  etc.\2  L.  R.  C.  P.  322 ;  36  L.  J.  C.  P.  Ill  ; 
15  W.  R.  404 ;  15  L.  T.  (K  S.)  572. 

An  occupier  of  a  mill  situate  on  a  river,  and  the  representative  of 
the  riparian  proprietor,  being  entitled  to  the  uses  of  the  water  for 
tlie  purposes  of  tne  mill,  obtained  a  mandamus  against  a  local  board 
of  health  on  the  following  grounds :  First,  that  they  constructed  a 
sewer,  mnninsj  partly  alongside  of,  and  partly  under,  the  river, 
commencing  at  a  point  above,  and  terminating^  at  a  point  below  the 
mill,  for  the  flushing  of  which  a  portion  of  the  waters  of  the  river 
was  admitted  and  diverted  for  two  days,  during  which  the  mill  was 
hereby  prevented  from  working.  Secondly,  for  the  loss  of  water 
occasioned  by  reason  of  the  percolation  of  underground  springs 
into  the  sewer,  which  would  otherwise  have  found  their  way  into 
the  river;  and  also  the  percolation  of  water  frofn  the  river  into 
the  sewer ;  thirdly,  for  the  construction  of  trap-doors  into  the  same, 
which  were  occasionally  opened  for  the  purpose  of  flushing  it ;   and 
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foarthly,  for  the  diversion  of  the  surface  drainage  waters  of  the 
town  into  the  sewer,  which  before  had  been  conveyed  bv  artificial 
<lnins  into  the  river.  Held  (assuming  the  injuries  to  have  been 
SQch  as  to  form  just  ground  of  complaint),  that  tlie  remedy  was 
not  by  fMundc^nvas^  but  by  action.  Beg,  v.  Darlington  Local  Board 
cf  maUKylO  Jar.  (N.  S.)  1106 ;  33  L.  J.  Q.  B.  305 ;  6  B.  &  S. 
M8 ;  12  W.  R  1034 ;  10  L  T.  (N.  S.)  602. 

JUBISDIGTIOX  OF   ABBriKATOBS. 

When  an  arbitrator  has  been  appointed  by  one  party,  under  the 
provisions  of  the  Public  Health  Act,  1875,  §§  179,  180,  his 
jarisdiction  is  not  ousted  by  the  other  party  denying  his  liabilitvand 
refusing  to  appear.  Burgess  v.  Norwich  Local  Boards  26  W/  R. 
W;  37  L.  T.  (N.  S.)  356,  C.  P.  Div. 

In  Ringland  v.  Lowndes,  10  Jur.  (N.  S.)  850  ;  33  L.  J.  C.  P. 
337;17C.  B.  (N.  S.)5U;12W.  R.  1010,  Exch.  Cham.,  it  was 
held,  that  the  local  board  which  had,  by  its  clerk,  at  the  time  of  the 
reference  before  the  umpire,  protested  against  the  proceedings,  but 
had,  nevertheless,  gone  into  tne  case,  examined  witnesses,  and  ad- 
drened  the  umpire,  was  stopped  from  afterward  disputing  the  um- 
{Nre's  jurisdiction. 

Pbocbkdings  for  Penalties. 

The  Public  Health  Act,  1875,  §  253,  enacts  that  proceedings  for 
the  recovery  of  a  penalty  under  that  act  shall  not  be  "  taken  by  any 
person  other  than  by  a  party  aggrieved,"  or  by  a  local  authority, 
without  the  consent  of  tne  Attorney-General ;  and  by  sch.  2.  r.  70, 
a  penalty  of  £50  is  imposed  upon  any  pei*8on  acting  as  a  member  of 
a  local  board  without  qualifications.  The  defendant,  who  was  acting 
as  a  chairman  of  a  local  board  after  disqualification,  made  a  com- 
plaint to  the  members  thereof  as  to  certain  conduct  of  the  plaintiff, 
who  was  clerk  to  the  board  ;  the  plaintiff,  fearing  that  he  might  be 
dismissed  from  his  office,  resigned  it,  and  sued  the  defendant  to  re- 
cover a  penalty  of  £50  for  acting  without  qualification.  Ileldj  that 
the  plaintiff  was  not  "  a  party  aggrieved  "  within  tlie  meaning  of 
the  Public  Health  Act,  1875,  §^253,  and  that  he  could  not  sue  for 
the  penalty  without  the  consent  of  the  Attorney-Cieneral.  Rochfort 
v.  Atherly^  1  L.  R.  Exch.  Div.  511 ;  S.  C,  uom.  Smith  v.  Fieldhouses 


5  L.  T.  (X.  S.)  602. 
In  Hollis  v.  Marshall^  2  II.  &  X.  755,  it  was  held  that  a  candi- 
date for  the  office  of  commissioner,  under  the  Cheltenham  Improve- 
ment Act,  was  not  a  party  agc^rieved  by  the  defendant,  the  success- 
ful candidate,  who  was  not  diily  qualified,  acting  as  a  commissioner. 
The  plaintiff  alleged  that  he  was  aggrieved  as  a  rate-payer,  voter, 
and  resident  within  the  borough,  and  also  as  such  candidate.  This 
case  arose  under  the  repealed  act  11  and  12  Yict.,  chap.  G3,  §  133, 
which  section  was  incorporated  into  the  local  improvement  act, 
of  the  borough  in  Question. 

16 
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Proceedings  Before  Justices. 

By  the  Public  Health  Act,  1875,  §  126,  subs,  2,  any  person 
who,  while  suffering  from  an  infections  disorder,  willfully  exposes 
himself,  without  proper  precautions  against  spreading  the  disorder, 
in  any  street  or  public  place,  or  who,  being  in  charge  of  any  person 
so  suffering,  so  exposes  such  person,  is  sujbect  to  a  penalty. 

A  medical  man,  in  practice  at  Tunbridge,  sent  a  patient,  who  was 
suffering  from  scarlet  fever,  to  the  fever  hospital  there,  with  a  cer- 
tificate, directing  him  to  walk  in  the  middle  of  the  road,  and  not  to  talk 
to  any  one;  but,  in  consequence  of  an  alleged  informality  in  the  certifi- 
cate, the  patient  was  refused  admission ;  whereupon  the  medical  man 
walked  with  him  through  the  streets  of  the  town  to  the  residence  of  the 
chairman  of  the  local  board,  from  whom,  after  some  delay,  he  ob- 
tained an  order  for  the  man's  admission  to  the  hospital.  He  then 
returned  with  the  patient  to  the  police-station  to  procure  the  ambu- 
lance to  convey  him  thither.  Upon  an  information  against  the 
medical  man  for  an  alleged  infringement  of  the  statute,  the  justices 
were  of  opinion  that  it  was  not  proved  before  them  that  the  medical 
man  had  charge  of  the  patient,  that  he  had  not  willfully  exposed  the 
patient  in  any  street  or  public  place  without  proper  precaution,  and 
that  he  had  made  the  best  use  of  the  moans  at  his  aisposal  to  pre- 
vent the  spread  of  the  fever ;  and  they  refused  to  convict  him.  Heldy 
that  their  decision  was  right.  Turibridge  Wells  Local  Board  v.  Bis8' 
hopv,  2  L.  E.  0.  P.  Div.  187. 

Tlie  owners  of  a  house  and  area,  situate  in  and  fronting  a  street, 
altered  the  front  of  the  house  by  throwing  out  bay-windows,  pro- 
jecting beyond  the  street  line  of  frontage,  but  not  beyond  the  limits 
of  the  area.  After  the  completion  of  the  alterations,  the  local 
authority  threatened  them  with  summary  proceedings  before  the 
justices  for  the  recovery  of  penalties  under  tne  Public  Health  Act, 
1875,  on  the  ground  that  they  had  set  forward  their  building  with- 
out the  written  consent  of  the  local  authority,  under  section  156. 
The  owners  then  moved  ex  parte  for  an  injunction  to  restrain  the 
local  authority  from  taking  these  proceedings,  alleging  that  as  the 
alterations  had  been  made  over  their  own  property,  the  local  author- 
ity, in  threatening  proceedings,  were  acting  ultra  vires  ;  that  they 
having  had  notice  of  the  intention  of  tlie  owners  to  make  the  altera- 
tions, were  bound  by  acquiescence ;  and  that  the  justices  had  no  juris- 
diction, as  the  local  authority  had  not  made  their  complaint  within 
six  months  after  the  alleged  offense,  as  required  by  section  252, 
The  injunction  was  refused.  Kerr  v.  Preston  {Corporation)^  L.  R» 
Ch.  Div.  463 ;  46  L.  J.  Chanc.  Div.  409 ;  25  W.  R.  264,  R. 

The  38  and  39  Vict,  chap.  55,  known  as  the  Public  Health  Act 
of  1875,  forms  now  the  basis  of  all  legislation  on  the  subject  of  the 
public  health  generally.  For  the  most  part  all  prior  acts  are  by  it 
more  or  less  repealed,  and  when,  therefore,  an  act  is  spoken  oi  as 
simply  repealea,  it  may  be  assumed  that  this  statute  is  referred  to 
as  the  repealing  act  in  such  case. 
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Public  Health  Law  in  the  United  States. 

State  Qiuirantmes, 

I.  The   qnarantines    and  other   restraints    established    by   the 
liealth  laws  of  any  State,  or  parsuant   thereto,   respecting  vessels 
arriving  in  or  bound  to  any  port  or  district    thereof,  required  to 
be  dalv  observed  by  collectors  and  all  other  oiBcers  of  the  reve- 
nue 01  the  IJnitea  States,   and   by  masters  and   crews  of   reve- 
Doe  catters,  and  by  military  officers  in  any  fort  or  station  npon  the 
sea  coast.     Such  officers  authorized  and  required  faithfully  to  aid  in 
the  execution  of  such  quarantines  and  health  laws,  according  to  their 
respective  powers  and  precincts,  and  as  they  shall  be  directed  from 
time  to  time  by  the  Secretary  of  the  Treasury  of  the  United  States. 
The  Secretary  is  authorized  when  a  conformity  to  such  quarantines 
and  health  laws  shall  require  it,  and  in  respect  to  vessels  which  shall 
be  sabject  thereto,  to  prolong  the  terms  limited  for  the  entry  of  the 
same,  and  the  report  or  entry  of  their  cargoes  and  to  vary  or  dis- 
pense with  any  other  regulations  applicable  to  such  reports  or  entries. 
Provided,  etc.  Act  of  February  25,  1799,  §  1 ;  1  Stat,  at  Large,  619 ; 
1  Bright.  810. 

IL  When  by  the  health  laws  or  regulations  of  a  State,  any  vessel 
arriving  within  a  collection  district  of  such  State  shall  be  prohibited 
from  coming  to  the  port  of  entry  or  delivery  for  such  district,  and 
it  shall  be  required  or  permitted  by  such  health  laws  that  the  cargo 
of  such  vessel  be  unladen  at  some  other  place  within,  or  near  to  such 
district,  the  collector  may  grant  permit  lor  the  unlading  thereof  at 
8ome  other  place  where  such  health  laws  shall  permit.  Provisions 
for  unlading,  custody,  and  delivery  of  the  cargo.     76.,  §  2. 

III.  There  shall  be  purchased  or  erected  under  the  orders  of  the 
President  of  the  United  States,  suitable  warehouses  with  wharves, 
and  inclosures  where  goods  and  merchandise  may  be  unladen  and 
deposited  from  any  vessel  which  shall  be  subject  to  a  quarantine,  or 
other  restraint,  pursuant  to  the  health  laws  of  any  State  aa  aforesaid, 
at  such  convenient  place  or  places  therein,  as  the  safety  of  the  public 
revenue  and  the  observance  of  such  health  laws  may  require.     7^., 

IV.  During  prevalence  of  any  contagious  or  epidemical  disease^ 
in  the  port  of  entry  for  any  collection  district,  the  Secretary,  or  in 
his  absence,  the  Comptroller  of  the  Treasury  of  the  United  States, 
maj'  authorize  the  removal  of  the  collector,  and  the  officers  employed 
in  his  department,  from  such  port,  to  any  other  more  convenient 
place  within  or  as  near  as  may  be  to  such  collection  district,  where 
such  collector  and  officers  may  exercise  the  same  a\ithorities,  and 
shall  be  liable  to  the  same  duties,  according  to  existing  circum- 
stances, as  in  such  lawful  port  or  district;  and  of  such  removal  pub- 
lic notice  shall  be  given  as  soon  as  may  be.     7/>.,  §  4. 

V.  It  shall  be  lawful  for  the  ludsre  of  anv  District  Court  of  the 
United  States,  within   whose  district  any  contagious  or  epidemical 
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disease  shall  at  any  time  prevail,  so  as  in  his  opinion  to  endanger 
the  life  or  lives  of  any  person  or  persons  confined  in  the  prison  of 
such  district  in  pursuance  of  any  law  of  the  United  States,  to  direct 
the  marshal  to  cause  the  person  or  persons  confined  as  aforesaid, 
to  be  removed  to  the  next  adjacent  prison  where  such  disease  does 
not  prevail,  there  to  be  confined  until  he,  she,  or  they  may  safely  be 
removed  back  to  the  place  of  their  first  confinement ;  which  removal 
shall  be  at  the  expense  of  the  United  States.     /&.,  §  5. 

YI.  In  case  of  the  prevalence  of  a  contagious  or  epidemical  disease 
at  the  seat  of  government,  it  shall  be  lawful  for  the  jPresident  of  the 
United  States  to  permit  and  direct  the  removal  of  any  or  all  the 
public  officers  to  such  other  place  or  places  as,  in  his  discretion,  shall 
oe  deemed  most  safe  and  convenient  for  conducting  the  public  busi- 
ness.   75.,  §  6. 

VIL  Adjournment  of  Supreme  Court,  Circuit  Court,  or  District 
Oourt,  authorized,  whenever  prevalence  of  such  disease  renders  it 
hazardous  to  hold  session.     lo,^  §  7. 

1.  No  vessel  or  vehicle  coming  from  any  foreign  port  or  country 
where  any  contagious  or  infectious  disease  may  exist,  and  no  vessel 
or  vehicle  conveying  any  person  or  persons,  merchandise  or  animals, 
affected  with  any  inlectious  or  contagious  disease,  shall  enter  any 
port  of  the  United  States  or  pass  the  boundary  line  between  the 
United  States  and  any  foreign  country,  contrary  to  the  quarantine 
laws  of  any  one  of  said  United  States,  into  or  through  the  juris- 
diction of  which  said  vessel  or  vehicle  may  pass,  or  to  which  it  is 
destined,  or  except  in  the  manner  and  subject  to  the  regulations  to 
be  prescribed  as  hereafter  provided.  Act  of  April  29,  1878,  chap. 
«6,  §  1 ;  20  Stat,  at  Large,  37. 

2.  '^  Whenever  any  infectious  or  contagious  disease  shall  appear 
in  any  foreign  port  or  country,  and  whenever  any  vessel  shall  leave 
any  infected  foreign  port,  or  having  on  board  goods  or  passen^rs 
coming  from  any  place  or  district  infected  with  cholera  or  yefiow 
fever,  shall  leave  any  foreign  port,  bound  for  any  port  of  the  United 
States,  the  consular  officer,  or  other  representative  of  the  United 
States  at  or  nearest  such  foreign  port  shall  immediately  give  infor- 
mation thereof  to  the  supervising  surgeon-general  of  the  Marine 
Hospital  service,  and  shall  report  to  him  the  name,  the  date  of  de- 
parture, and  the  port  of  destination  of  such  vessel,  and  shall  also 
make  the  same  report  to  the  health  officer  of  the  port  of  destination 
in  the  United  States,  and  the  consular  officers  of  the  United  States 
shall  make  weekly  reports  to  him  of  the  sanitary  condition  of  the 
ports  at  which  thev  are  respectively  stationed." 

Powers  and  duties  of  surgeon-general,  in  execution  of  the  act  de- 
clared.    Ib.y  §  2. 

3.  Powers  and  duties  of  surgeon-general,  of  medical  officers,  and 
customs  officers  declared.     7J.,  §§  3,  4. 

4.  "  Whenever  at  any  port  of  the  United  States,  any  State  or 
municipal  quarantine  system  may  now,  or  may  hereafter  exist,  the 
officers  or  agents  of  sach  system  shall,  upon  the  application  of  the 
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regpectire  State  or  municipal  anthorities,  be  authorized  and  em- 
powered to  act  as  officers  or  agents  of  the  national  quarantine  system^ 
and  shall  be  clothed  with  all  the  powers  of  United  States  officers  for 
quarantine  purposes,  but  shall  receive  no  pay  or  emohiments  from 
the  United  States.  At  all  other  ports  where,  in  the  opinion  of  the 
Secretary  of  the  Treasury,  it  shall  be  deemed  necessary  to  establish 
qnarantine,  the  medical  officers  or  other  agents  of  the  Marine  Hos- 
pital service  shall  perform  such  duties  in  the  enforcement  of  the 
quarantine  rules  and  regulations  as  may  be  assigned  them  by  the 
raimon-general  of  that  service  under  this  act :  Provided^  that  there 
shafi  be  no  interference  in  any  manner  with  any  quarantine  laws  or 
regulations  as  they  now  exist  or  may  hereafter  be  adopted  under 
State  laws.''     /&.,  §  5. 

5.  Naii(mal  Board  of  HeaUh. — "There  shall  be  established  a 
National  Board  of  Health,  to  consist  of  seven  members,  to  be  ap- 
pointed by  the  President,  by  and  with  the  advice  and  consent  of  the 
Senate,  not  more  than  one  of  whom  shall  be  appointed  from  any  one 
State,  whose  compensation,  during  the  time  when  actually  engaged 
in  the  performance  of  their  duties  under  this  act,  shall  be  $10  per 
diem  each,  and  reasonable  expenses,  and  of  one  medical  officer  of 
the  army,  one  medical  officer  of  the  navy,  one  medical  officer  of  the 
Marine  Hospital  service,  and  one  officer  from  the  department  of 
justice,  to  be  detailed  by  the  Secretaries  of  the  several  depart- 
meuts  and  the  attorney-general,  respectively,  and  the  officers  so 
detailed  shall  receive  no  compensation.  Said  Board  shall  meet  in 
Washington,  within  thirty  days  after  the  passage  of  this  act,  and  in 
Washington  or  elsewhere,  from  time  to  time,  upon  noticje  from  the 
pregident  of  the  board,  who  is  to  bo  chosen  by  the  members  thereof, 
or  ujKjn  its  own  adjournments,  and  shall  frame  all  rules  and  regula- 
tiond  authorized  or  required  by  this  act,  and  shall  make  or  cause  to 
be  made  such  special  examinations  and  investigations,  at  any  place 
or  places  within  the  United  States,  or  at  any  foreign  ports,  as  they 
may  deem  best,  to  aid  in  the  execution  of  this  act,  and  the  promo- 
tion of  its  objects."  Act  of  March  3,  1879,  chap.  202,  §  1 ;  20 
Stat,  at  Large,  37. 

6.  '*  The  duties  of  the  National  Board  of  Ilealth  shall  be  to  obtain 
information  upon  all  matters  affecting  the  public  health,  to  advise 
the  several  departments  of  the  government,  the  executives  of  the 
several  States,  and  the  commissioners  of  the  District  of  Columbia, 
on  all  questions  submitted  by  them,  or  whenever,  in  the  opinion  of 
th(i  Board,  such  advice  may  tend  to  the  preservation  and  improve- 
ment of  the  public  health."     /t.,  §  2. 

Alabama. 

Title  13,  chaj).  4,  Feb,  19,  1875,  p.  130. 

Section  1.  The  Medical  Association  of  the  State  of  Alabania, 
organized  in  accordance  with  the  provisions  of  the  Constitution,  which 
was  adopted  by  the  iLBsociatioD  at  its  annual  meeting,  in  the  city  oi 
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Tuskaloosa,  in  March,  1873,  is  constituted  the  Board  of  Health  of 
the  State.     §  1536. 

§  2.  The  Board  of  Health  of  this  State  shall  take  cognizance  of 
the  interests  of  health  and  life  among  the  people  of  the  State ; 
shall  investigate  the  causes  and  means  of  prevention  of  endemic  and 
epidemic  diseases;* shall  investigate  the  influences  of  localities  and 
employments  upon  the  public  health  ;  shall  from  time  to  time  make 
to  the  General  Assembly,  such  suggestions  as  to  legislative  action 
as,  in  their  judgment,  may  seem  advisable,  and  shall  be  in  all  ways 
the  medical  advisers  of  the  State.     §  1637. 

§  3.  The  Board  of  Health  shall  make  to  the  Governor,  for  trans- 
mission to  the  General  Assembly,  an  annual  report  of  their  investiga- 
tions and  transactions,  of  vrhich  annual  report  there  shall  be  published 
as  other  reports  transmitted  through  the  Governor  to  the  General 
Assembly^  a  sufficient  number  of  copies  for  distribution  among  the 
members  of  the  General  Assembly,  and  the  members  of  the  Board  of 
Health  of  the  State,  and  such  additional  numbers  as  may  be  deemed 
advisable,  for  the  purpose  of  exchanging '  for  reports  of  similar 
associations  in  other  States.     §  1538. 

§  4.  The  county  medical  societies  in  affiliation  vrith  the  Medical 
Association  of  the  State,  and  organized  in  accordance  with  the  pro- 
visions of  the  Constitution,  are  constituted  boards  of  health  for 
their  respective  counties,  and  as  such  shall  be  under  the  general 
direction  of  the  Board  of  Health  of  the  State.     §  1539. 

§  5.  The  county  boards  of  health  thus  established  shall  have  only 
advisory  powers,  and  shall  be  conducted  without  expense  to  the 
State,  or  to  their  respective  counties,  except  under  the  condition 
provided  for  under  section  following.     §  1540. 

§  6.  The  competent  legal  authority  of  any  county  in  this  State, 
or  of  any  incorporated  city  or  town  of  any  such  county,  shall,  when- 
ever, in  their  judgment,  it  becomes  expedient  to  do  so,  invest  the 
board  of  health  of  the  county  with  such  executive  powers  and  duties 
for  the  promotion  of  the  public  health,  and  under  such  rules  and 
stipulations  as  may  be  agreed  upon  between  the  two  parties.     §  1541. 

§  7.  In  any  such  agreement  as  is  contemplated  in  the  preceding 
section,  the  right  to  elect  or  appoint  the  omcers  and  servants  em. 
ployed  in  the  administration  of  the  sanitary  regulations  so  agreed 
upon  shall,  in  all  cases,  be  reserved  to  the  Board  of  Health  ;  and  all 
questions  relating  to  salaries,  appropriations  and  expenditures  shall 
be  reserved  to  the  legal  authorities  of  the  county,  town,  or  city. 
§  1542. 

§  8.  No  board  of  health,  nor  advisory  nor  executive  medical 
body  of  any  name  or  kind,  for  the  exercise  of  public  health  func- 
tions, shall  be  established  by  authority  of  law  in  any  county,  town 
or  city  of  this  State,  except  such  as  is  contemplated  by  the  pro- 
visions of  this  chapter ;  but  nothing  in  this  chapter  shall  be  so  con- 
strued as  to  prevent  any  of  the  boards  of  health  created  herein  from 
acoeptmg  and  executing  any  special  powers  that  may  be  granted 
them  by  the  General  Assembly  of  the  State.    But  this  chapter  may 
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be  changed,  modified  or  repealed  at  any  time  at  the  pleasure  of  the 
Graeral  Assembly.     §1543. 

TiiU  13,  chap.  2.  When  any  health  officer  in  any  town  makes 
complaint,  on  oath,  that  there  is  good  cause  of  suspicion  or  belief 
that  there  is  on  any  premises  in  such  town,  or  iu  any  vessel  within 
its  limits  or  vicinity,  any  cause  of  disease  or  infection,  necessary  to 
be  destroyed  or  removed,  or  oneor  more  persons,  strangers  to  the 
place,  infected  with  a  dangerous  contagious  disease,  and  that  he  has 
oeen  refused  admission,  any  justice  of  the  corporation  or  county  in 
which  snch  lot,  house  or  vessel  is,  may  issue  his  warrant  to  the 
proper  officer,  directing  him  to  enter  such  premises  or  vessel,  and, 
ander  direction  of  the  health  officer,  to  remove  such  infected  per- 
son, and  remove  or  destroy  such  source  of  infection  or  disease. 
§  1505. 

All  expenses  incurred  in  executing  such  warrant,  and  for  main- 
taining, nursing  and  curing  any  person  removed  under  the  pro- 
visions of  this  chapter,  must  be  paid  by  such  person,  or  the  owner 
of  the  premises  or  vessel ;  or,  if  not  so  paid,  then  by  the  town 
^including  cityV  the  person  by  whom  such  should  have  been  paid 
remaining  liable.     §  150(5. 

Any  person  coming  into  any  town  by  land,  from  a  place  infected 
with  a  contagious  disease,  may  be  compelled  to  perform  quarantine 
by  tlie  health  officer,  and  restrained  from  traveling  until  discharged. 
§  1512. 

California. 

§  3008.  Powers  of  health  officer. — He  may,  in  his  discretion, 
cause  the  removal  to  a  hospital  of  any  and  all  persons,  within  the 
limits  of  the  city  and  county  of  San  Francisco,  infected  with  variola. 
Amendment  approved  March  9,  1878. 

§  3001.  It  shall  be  the  duty  of  the  board  of  trustees,  council  or 
other  corresponding  board,  of  every  incorporated  town  and  city  of 
this  State,  to  establish,  by  ordinance,  aboard  of  health  for  such  town 
ur  city,  to  consist  of  five  persons,  one  at  least  of  whom  shall  be  a 
practicing  physician  and  a  graduate  of  some  reputable  school  of 
medicine,  and  one,  if  practicable,  a  civil  engineer.  Every  local 
board  of  health  established  in  this  State  must : 

First.  Supervise  all  matters  pertaining  to  the  sanitary  condition 
of  their  tawn  or  city,  and  make  such  rules  and  regulations  thereto, 
as  are  necessary  and  proper,  and  not  contrary  to  law. 

Second.  Report  to  the  Secretary  of  the  State  Board  of  Health  at 
Sacramento,  at  such  times  as  the  State  Board  of  Health  may  re- 
quire : 

a.  The  sanitary  condition  of  their  locality. 

J.  The  number  of  deaths,  with  the  cause  of  each  as  near  as  can 
be  ascertained,  within  their  jurisdiction,  during  the  preceding 
month. 

c.  The  presence  of  any  epidemic  or  other  dangerous,  contagious 
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or  infectious  disease,  and  such  other  matters  within  their  knowledge 
or  jurisdiction  as  the  State  Board  may  require. 

The  trustees,  council  or  other  legislative  board,  by  whatever  name 
known,  of  any  incorporated  city  or  town  of  this  State,  may  by  ordi- 
nance adopt  any  portion  of  articles  3  and  4  of  this  chapter,  or  either  of 
them,  for  some  definite  period  of  time,  as  may  seem  proper  for  the 
regulation  of  sanitary  matters  within  their  town  or  city.  Amend- 
ment approved  March  19,  1878;  ameTidments  March  9,  1877-8, 
59,  took  efect  immediately, 

[The  act  of  March  19, 1878,  from  which  the  foregoing  amendment 
is  taken,  contained  the  following  additional  section  : 

§  2.  This  act  shall  not  extend  to  any  incorporated  city  or  town, 
or  city  or  county,  for  which  health  regulations  are  provided  by 
special  statutes.] 

§  3033.  Whenever  it  shall  be  certified  to  the  Board  of  Health, 
by  the  health  officer,  that  any  building,  or  part  thereof,  is  unfit  for 
human  habitation,  by  reason  of  its  being  so  infected  with  disease  as 
to  be  likely  to  cause  sickness  among  tlie  occupants,  or  by  reason  of 
its  want  of  repair  has  become  dangerous  to  life,  said  Board  may 
issue  an  order,  and  cause  the  same  to  be  affixed  conspicuously  on  the 
building,  or  part  thereof,  and  to  be  personally  served  upon  the  owner, 
agent  or  lessee,  if  the  same  can  be  found  in  this  State,  requiring  all 
persons  therein  to  vacate  such  building,  for  the  reasons  to  be  stated 
therein  as  aforesaid. 

Such  building,  or  part  thereof,  shall  within  ten  days  thereafter  be 
vacated,  or  within  such  shorter  time,  not  less  than  twenty -four  hours,  as 
in  said  notice  may  be  specified;  but  said  Board,  if  it  shall  become 
satisfied  tliat  the  danger  from  said  house  has  ceased  to  exist,  may  re- 
voke said  order,  and  it  shall  thenceforth  become  inoperative,  ^ew 
section  approved  March  9,  1878;  amendm^ents  1877-8,  68;  took 
effect  from  passage;  repealing  conflicting  acts. 

§  3034.  Every  ])liysician  in  the  city  and  county  shall  report  to  the 
health  officer,  in  writing,  every  patient  ho  shall  have  laboring  under 
Asiatic  cholera,  variola,  diphtheria,  or  scarlatina,  immediately  there- 
after, and  report  to  the  same  officer  every  case  of  death  from  such 
disease,  immediately  after  it  shall  have  occurred. 

§  oU26.  Superintendents  of  cemeteries  within  the  boundaries  of 
the  city  and  county  of  San  Francisco  must  return  to  the  health 
officer,  on  each  Monday,  the  names  of  all  persons  iiiterred  or  de- 
posited within  their  respective  cemeteries  lor  the  preceding  week, 
ATnendments  approved  March  9,  1878;  amendments  1877-8,  57; 
took  effect  from  passage;  repealing  conflicting  acts. 

§  3009.  The  IJoard  of  Health  must  appoint  a  quarantine  officer, 
who  shall  be  a  physician  in  good  standing,  a  secretary,  one  assistant 
secretary,  six  health  inspectors,  one  market  inspector,  and  one  mes- 
senger, whose  duties  must  be  fixed  by  the  Board  of  Health ;  they 
must  also  appoint  one  superintendent  physician,  one  resident  physi- 
cian, one  steward,  one  matron,  one  apothecary,  two  visiting  pny-  4 
sicians,  two  visiting  surgeons,  as   officers  of  the   city  and   county  y 
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ho6pitaI  in  and  for  the  city  and  county  of  San  Francisco,  one  each 
i»f  said  visiting  pliysicians  and  surgeons  to   bo  nominated  by  the 
faculty  of  the  medical  department  of  the  University  of  California, 
inJ  one  each  of  such  visiting  phyticians  and  surgeons  to  bo  nomi- 
nated by  the  Medical  College  of  the  Pacilic.     Said  Board  may  also 
a}ipoint  one  engineer  for  the  city  and  county  hospital.     They  may 
:il50  appoint  one  superintendent,  one  resident  physician,  one  matron, 
;.Md  snch  other  employees  as  are  now  authorized  by  law  to  be  em- 
ployed in  and  for  the  alms-house  of  said  city  and  county.     They 
fthall  have  also  power  to  appoint  and  prescribe  the  duties  of  one 
city  physician  and  one  assistant  city  physician,  who  shall  be  desig- 
nated as  police  surgeons,  and  whoso  duty  it  shall  be  to  make  all 
antopdes  rcciuired  of  them  by  the  coroner  of  said  city  and  county. 
And  BQcli  Board  is  also  empowered   to  appoint  such  employees  and 
saeh  medical  attendants  as  they  may  deem  necessary  in  the  health 
dqxtftment,  and  in  all  the  various  institutions  which  are  by  law 
placed  under  their  supervision  ;  and  the  compensation  of  such  em- 
^oyeesand  medical  attendants  shall  be  iixed  by  the  Board  of  Health. 
The  appointing  power  aforesjiid  is  vested  solely  in  said  Board  of 
Heilth,  and  said  Board  shall  have  power  to  prescribe  tho  duties  of 
laid  appointees,  and  shall  not  remove  the  same  without  just  cause. 
The  heads  of  departments  appointed  by  the  Board  of  Health,  to- 
wit:  The  liealth  officer,  resident  physician  of  city  and  county  hos- 
pital, and    superintendent   of    alms-house,  shall    not    bo    removed 
except  by  a  concurrence  of  four  members  of  said  Board  of  irealth. 
Amejulnuiut  approv*'d  March  9.  1S78;  amembnents  1877-8,  52; 
i'jfjJc  efect  J^rorn  passable  ;  repealinij  confiictirnj  acts, 

SouTir  Carolina. 

There  does  not  appear  to  be  in  tiiis  State  any  provision  for  the 
establishment  of  local  boards  of  health  for  cities,  towns  or  villages, 
'la:  there  is  specific  legislation  on  the  subject  of  quarantine,  to-wir, 
-iiapter  33  of  the  Revised  Statutes  (A.  I).  1873) ;  No.  lil,  Stat- 
atesat  large,  §  2  (A.  D.  1870).  The  quarantine  laws  are  of  very 
similar  import  to  those  existing  in  other  States,  previously  referred 
:o,  an  appeal  beintr  also  given  to  any  pcrton  aggrieved  by  any  d<  cis- 
iiju  or  order  of  the  healtli  olHcer  to  tho  rfovernor,  Attorney-General 
ind  Comptroller-General,  constituting  a  board  of  appeal.  By  chap- 
»  34  of  the  Revised  Statutes  power  is  also  given  to  the  Governor 
jj  oiake  such  regulations  as  he  may  deem  necessary  to  ])revent  the 
ecinincc  of  Asiatic  cholera  and  prevent  the  spreading  of  it  in  the 
State. 

North    Carolina. 

By  chapter  117  (A.  D.  lb  70)  itisenacted  that  tho  Medical  Society 
.-:  North  Carolina  shall  choose  from  its  active   members,  by  ballot,^ 
rls  members,  and  the  Governor  shall  aj)point  three  other  persona  (^ol* 
vhfjm  one  shall  be  a   civil  engineer)  to  constitute    tlie   Board   oi 
17 
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Health ;  that  this  Board  shall  make  sanitary  iuvestigations  and 
quiries,  the  causes  especially  of  epidemics,  the  sources  of  mbrtali 
the  effects  of  locations,  employments,  and  conditions  upon  put 
health;  they  shall  be  the  medical  advisers  of  the  State.  The  me 
bers  shall  be  chosen,  two  for  six  years,  two  for  four  and  two  for  ty 
They  shall  receive  no  pay  except  when  on  actual  duty. 

There  shall  be  an  auxiliary  board  of  health  in  each  county.  Th 
boards  shall  consist  of  the  physicians  eligible  to  membership  in 
State  Medical  Society,  the  mayor  *  *  *  of  county  town,  • 
chairman  of  the  county  commissioners,  and  the  city  surveyor,  otl 
wise  the  county  surveyor.  From  this  number  one  physician  to 
chosen,  to  act  for  two  years,  with  the  title  of  suporintendenl 
health.     His  duty  shall  be   to  gather  vital  statistics  {inter  alia). 

These  boards  of  health  are  to  be  subordinate  to  the  State  Boa 
Inland  quarantine  shall  be  under  the  control  of  the  superintend 
whO|  acting  under  the  advice  of  the  local  board,  shall  see  that  sm 
pox,  scarlet  fever,  yellow  fever  and  cholera  shall  be  properly  qi 
antined  or  isolated  (at  the  expense  of  the  city  or  town  in  whict 
occurs). 

Any  violation  of  the  rules  promulgated  shall  subject  the  offen* 
to  a  fine  of  $2,500,  and  imprisonment  for  not  longer  than  twei 
days  in  the  public  jail. 

Abatement  of  Nuisances. 

Upon  due  notification  of  the  existence  of  a  nuisance  upon  i 
premises  the  parties  failing  to  abate  the  same  shall  pay  a  fine  of  < 
dollar  a  day,  dating  from  twenty-four  hours  after  the  notification 
been  served,  ^rov^a^c?  that  if  the  party  notified  is  unable  to  ca 
out  the  directions  of  the  superintendent,  it  shall  be  done  at  the 
pense  of  the  town  or  city. 

The  State  Board  of  Health  shall  keep  a  supply  of  fresh  anix 
vaccine  virus.  The  county  superintendents  shall  vaccinate  and 
vaccinate  all  applying  for  such  service,  free  of  charge,  and  si 
vaccinate  every  person  admitted  into  a  jail,  work-house,  poor-hoosc 
public  school,  unless  they  be  satisfied  that  such  person  is  already  c 
ccssf  uUy  vaccinated.  There  are  other  duties  connected  with  coron< 
inquests  which  devolve  upon  him,  but  they  relate  to  the  ends 
justice  rather  than  to  the  public  health. 

Colorado. 

By  section  3  of  an  act  of  the  Legislature  of  this  State  (A. 
1879),  amending  "  An  act  to  reduce  tlio  law  incorporating  the  c 
of  Denver,"  etc.,  the  city  council  shall  cause  sewers  to  be  o 
structed  in  anv  district  whenever  the  Board  of  Health  recomme 
the  same  as  necessary  for  sanitary  reasons^and  said  recommendati 
is  approved  by  the  city  council. 

And  by  an  act  of  the  same  date  a  sum  of  $800  is  appropriated  < 
of  any  money  in  the  State  treasury,  not  otherwise  appropriated,  1 
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the  expenses  of  the  State  Board  of  Health  durmg  the  years  1879 
and  1880. 

CoNNEonouT  Public  Health. 

§  1.  By  chapter  XI,  title  16  of  the  Revised  Gk^neral  Statutes  of 
Connecticut,  tne  justices  of  the  peace  and  selectmen  in  each  town 
phall  establish  a  lioard  of  health  and  have  all  the  power  necessary 
and  proper  for  preserving  the  public  health  and  preventing  the 
spread  of  malignant  diseases  therein,  and  may  appoint  a  president 
and  health  officers  or  health  committees  and  delegate  to  them  their 
jiowers.  Any  number  of  members  at  a  properly  convened  meeting 
shall  be  a  quorum,  and  may  appoint  a  clerk  to  record  the  acts  of  the 
board. 

)|  2.  Duty  of  board  to  examine  into  all  nuisances  and  sources  of 
filth  injurious  to  the  public  health,  and  cause  the  removal  of  all  filth 
within  town  ;  all  expenses  incurred  to  be  paid  by  offending  party, 
and  if  not  known,  then  by  the  town.  The  owner  or  occupant  of 
private  property  on  which  such  nuisances  are  found  shall,  if  ne  neg- 
lect to  remove  the  same  after  notification,  be  fined  not  less  than 
twenty  dollars  nor  more  than  one  hundred  dollars,  and  pay  the  ex- 
pense and  costs  of  such  removal,  and  after  expiration  of  time  allowed 
for  such  removal,  board  may  abate  or  remove  such  nuisance,  and 
sadi  board,  health  officer,  or  committee  may  enter  all  premises  where 
thej  have  cause  to  suspect  such  nuisance  or  filth  to  exist. 

§  3.  Any  one  willfully  violating  any  of  the  rules  of  the  board, 
after  due  notice  and  publication  of  them,  shall  forfeit  not  less  than 
fifteen  dollars  nor  more  than  one  hundred  dollars. 

§  3.  The  board  of  health  in  any  town  contiguous  to  navigable 
waters  may  assign  where  any  vessels  shall,  if  need  be,  perform 
qnarantinc. 

§  9.  JSo  master  of  a   vessel   liable  to  perform   quarantine   shall 

fiiadQlently  attempt  to  evade  or  elude  quarantine  by  false  declara- 

fiooi,  or  suffer  to  be  landed  any  person  or  thing  contrary  to  the 

Wfkions  of  this  act,  or  permit  any  person  to  board  such   vessel 

Vebreit  shall  have  been  visited  by  the  officer  of  health. 

1 10.  Health  officer  or  member  of  the  board  of  health  may,  under 

metions  of  the  board,  direct  any  vessel  liable  to  quarantine  to  be 

■ttMed,  and  any  sick  persons  found  therein  to  be  removed  and  cared 

w,  Mid  any  passenger,  and  such  of  the  mariners  as  the  master  may 

*^ require,  to  be  removed  on  shore  and  secluded  for  fourteen  days; 

^^{mon   visiting,  without  permission,  any   person   so   confined, 

^  p.  BW be  liable  to  a  like  confinement  and  penalty. 

J  o'--.        Ml  Board  of  health  of  any  town  may  interdict  communication 

C'j-         ^  it  and  any  town  or  place  in  which  any  contagious  or  malig- 

i.eQ        ^disease  is  prevalent. 

>i.\tic^        1 13.  Every  taverner  or  lodging-house  keeper  shall,  within  twelve 
"^  of  any  lodger  falling  sick  of   any  malignant  or  contagions 
^^i\o''        ^  between  1st  May  and  Ist  November,  report    the   same   in 
0 1.  ^'^       '^  to  board  of  health. 


•r*. 
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§  14.  Any  justice  of  the  peace  may  issue  his  warrant  to  any 
proper  officer,  or  indifferent  person,  if  need  be,  requiring  him  to 
execute  the  same. 

§  16.  Boards  of  health  may  order  into  confinement,  in  any  place  to 
be  designated  by  the  board,  any  person  whom  they  have  reasonable 
ground  to  believe  to  be  infected,  etc. 

§  17.  Boards  of  health  may  adopt  rules  for  vaccination,  the  expen- 
ses, in  whole  or  in  part,  to  be  paid  out  of  the  town  treasury. 

§  18.  Any  person  refusing  to  be  vaccinated,  unless  in  the  opinion 
of  a  physician  other  than  the  physician  of  the  board  of  health,  it 
would  not  be  prudent  on  account  of  sickness,  shall  forfeit  $5 
to  the  town. 

§  19.  Every  person  violating  any  provision  of  the  preceding  sec- 
tions, for  which  no  other  penalty  is  provided,  shall  oe  lined  not 
exceeding  $500,  or  imprisoned  not  exceeding  six  months,  or  both. 

Delaware. 

By  Revised  Statutes  of  this  State  (A.  D.  1874),  chapter  46,  the 
Governor  shall  appoint  three  physicians  in  each  county  to  be  health 
officers  for  such  county. 

Their  duties  shall  be  to  board  vessels  and  investigate  the  state  of 
thepersons and  cargo. 

Health  officers  may  refuse  to  permit  landing  of  any  person  oh 
goods  upon  making  a  report  thereof  to  the  proper  authorities,  nnd 
may  refuse  permisson  to  any  person  to  go  on  board  such  vessel. 

The  proper  authorities,  therein  specified,  may,  under  the  advice 
of  the  health  officer,  make  proclamation  of  the  prevalence  of  any 
infections  disease  in  any  port  or  place,  and  all  placed  on  board  any 
vessel  from  such  port  or  place  shall  be  subjected  to  quarantine,  and 
the  vessel  be  not  allowed  to  approach  within  certain  limits  therein 
mentioned. 

And  further,  if  any  person  traveling  on  foot  from  any  infected 
place,  shall  after  proclamation  issued,  enter  any  place  thus  proscribed, 
or  shall  violate  any  of  the  regulations,  he  shall  forfeit  and  pay  $40. 

By  the  Laws  of  1879,  chapter  21,  Governor  shall  appoint  seven 
physicians,  members  of  the  medical  society ;  three  of  whom  shall  be 
residents  of  New  Castle  county,  and  two  each  of  Kent  and  Sussex 
counties,  who  shall  constitute  the  Board  of  Health  of  the  State. 
Term  of  office  of  one  from  each  county  shall  expire  every  two  years. 

Members  of  the  Board  shall  receive  no  salary,  but  actual  expenses 
when  engaged  on  duties  of  the  Board,  shall  be  allowed.  They  shall 
meet  at  least  once  in  six  months. 

Said  Board  shall  encourage  establishment  of  local  boards]of  health ; 
shall  make  inquiries  respecting  disease,  epidemics,  etc.,  and  all 
health  officers  and  boards  of  health  shall  communicate  with  State 
Board,  and  State  Board  shall  supply  all  information  to  local  boards. 
State  Board  may  require  information  from  all  public  dispensaries, 
asylums,  prisons  and  schools,  and  from  all  other  public  institutions, 
relating  to  the  proper  discharge  of  the  duties  of  the  State  Board. 
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They  shall  have  authority  to  make  special  inspection  of  hospitals, 
prions,  asylums,  alms-houses,  etc.,  and  report  the  result  to  the 
Legislature  at  each  regular  session. 

Georgia. 

§  1375.  According  to  the  Code  of  the  State  of  Georgia,  part  1, 
title  XVI,  chapter  2,  the  corporate  authorities  of  any  city  or 
town  may  establish  in  them,  respectively,  or  in  their  vicinity,  hospi- 
tals or  pest-houses,  to  bo  subject  to  such  regulations,  not  contrary  to 
law,  as  such  authorities  may  make,  to  prevent  the  spread  of  infec- 
Jou8  or  oouta^ous  diseases  ;  but  where  such  authorities  may  estab- 
ish  sach  hoBpitals,  etc.,  out  of  their  own  jurisdictional  limits,  sucli 
ihall  be  only  on  land  acquired  by  such  corporations  for  protection 
kgainst  the  spread  of  diseases  within  their  own  limits.  In  all  other 
aises  the  Ordinary  of  the  county  is  vested  with  the  power  to  estab- 
iih  such  hospitals  and  make  such  regulatioos. 

I  1376.  Quarantine.'Tho  corporate  authorities  of  such  town  may 
[>re6cribe  the  quarantine  to  be  observed  by  all  vessels  arriving 
rithin  the  harbor  or  vicinity  of  such  town,  and  alU^al  regulations 
liicrefor,  extending  to  all  persons,  goods  and  effects  arriving  in  such 
ceaels,  and  to  all  persons  going  on  board  the  same.  Any  person 
violating  sach  regulations,  after  due  personal  notice,  or  after  five 
lays'  public  notice,  as  therein  described,  shall  be  guilty  of  a 
tniddemcaiior,  and  on  conviction,  shall  be  liable  to  a  line  not  ex- 
ceeding $500,  or  such  other  penalty,  not  exceeding  $UK),  in  lien 
of  the  above,  as  may  be  prescribed  in  any  ordinance  or  by-laws  of 
*ny  corporation  having  power  to  pass  ordinance  or  by-law. 

i  1377.  Any  town  may  establish  a  quarantine  ground  at  any 
place  within  the  harbor,  if  a  seaport  town,  but  not  so  as  to  interfere 
Tidi  the  rights  of  private  pro])erty ;  and  the  jurisdiction  of  the  cor- 
iioration  or  Savannah  shall,  in  cases  of  quarantine,  extend  to  all 
«bipB,  etc.,  entering  any  port  or  inlet  from  (Jssabaw  soond  to  Tagbee. 
iftcladin^  all  inlets,  creeks  and  rivers  within  those  limits. 

i  1378.  The  health  officer  or  visiting  physician  may,  under  the 
^  £reetion   of  the  corporate   authorities,   cause   any  ve»«el  arriving 
i  therein,  or  in  the  vicinity,  to  be  removed  to  the  qTiarantiri'i  irroonrl 
v  ether  i)lace  to  be  insj^ected,  and  any  master,  -yi-an.an,  or  T/a«.^/;n;rc-r 
Uonging  to  a  vessel  supposed  to  have  infection  on  ':y>:ird/  or  from 
iiy  port  where  infectious  disease  prevaib,  refu.-intr  to  ^n.aw/;r.  on 
flauiaqoiries  on  the  subject,  made  by  any  hcaltii  ofr>:/:r.  «hati   V; 
pSkj  or  a  misdemeanor,  and  liable  to  a  fine  of  ^Un, 
i  1370.  Any  person  ordered  to   perform    qr;arant:r:*;.    ^f^/r^fp^injr. 
»f  be  arrested  under  warrant  and  deliverrr»i  to  i:.<:  r^ik^y/lv  of  Vnf: 
leenof  the  quarantine,  and  any  persori  at*e!rip*.;r;;r  *o  e*^?^:^;  rn^i-, 
I  forobly  detained. 

S  1380.  The  master  of  any  vessel  ordere^^i  to  ;^:ri',r::.  ^;  .;irii:A.:.*', 
Iddiver  his  bill  of  health  and  manifest,  Wj:  >»k  -^rA  our%,'A, ; 
6^;to  do  so,  or  to  repair  to  quarantine  grorind  afr<;r  :/Aif:H^  or  "o 

rt thence, without  authority, he eh^ii  J/e^::v/or*  '^xu.^^Uiit^s^tUff^ 
.  <%  eoDvictioii,  shall  be  fined  not  lesa  th^:;  iz*i^i. 
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§  1381.  Any  person  coming  into  town  by  land  from  a  place  in 
fected  may  be  compelled  to  perform  quarantine  by  health  oilicei 
under  direction  of  the  corporate  authorities,  and  restrained  fron 
traveling  until  discharged.  And  any  person  infringing  this  regula 
tion  shall,  upon  conviction,  be  fined  not  exceeding  $100. 

§  1382.  Pilots  are  required  to  make  strict  inquiry  as  to  the  sani 
tary  condition  of  vessels  before  entering  them,  and  if  it  be  foun< 
that  any  vessel  is  infected  they  shall  not  enter  it,  under  a  penalt; 
of  $100  and  removal  from  his  office  ;  and  any  master  refusing  tJ 
answer  such  inquiries,  or  giving  false  information,  may  be  fined  i 
sum  not  exceedmg  $500. 

§  1383.  No  person  on  board  a  vessel  in  which  such  disease  exists 
or  whilst  such  ship  is  performing  quarantine,  shall  be  permitted  U 
come  on  shore  from  such  vessel  without  permission,  under  the  pen 
alty  of  fine  and  imprisonment  at  the  discretion  of  the  court  ;  anc 
any  person  going  on  board  such  vessel  (except  the  health  officer  o 
visiting  physician)  and  returning  without  such  permission  shall  b 
liable  to  the  same  penalty. 

§  1384.  The  Governor  of  the  State  may,  by  proclamation,  give  bucI 
orders  and  make  such  regulations  to  prevent  the  spread  of  infection 
or  contagious  diseases  as  he  may  deem  proper,  and  any  one  violat 
ing  the  same  may  be  fined  or  imprisoned  at  the  discretion  of  anj 
court  of  competent  jurisdiction. 

§  1385.  Violators  of  quarantine  may  be  indicted  in  any  county  ii 
which  they  may  bo  found,  and  bo  fined  in  not  exceeding  $500,  anc 
imprisoned  in  the  common  jail  at  tlie  discretion  of  ihe  court. 

§  13S6.  Any  physician  or  other  person  who  shall  conceal  a  ca« 
of  small-pox  or  varioloid,  by  not  giving  immediate  notice  thereo: 
to  the  proper  authority,  may  be  indicted  and  fined  in  not  exceeding 
$500,   or  imprisoned  at  the  discretion  of  the  court. 

§  1387.  All  fines  and  forfeitures  arising  out  of  the  violation  o 
any  of  these  regulations,  may  be  applied  in  aid  of  the  quarantini 
and  sanitary  laws,  and  toward  the  support  of  the  poor. 

§  13S8.  The  health  officer  or  the  authorized  visiting  physician  o: 
any  port  shall  give  a  certificate  of  the  performance  ot  quarantine 
by  any  vessel  to  the  master  thereof  under  a  penalty,  for  every  re 
fusal,  of  $100,  and  in  ease  of  such  refusal,  or  there  being  no  suci 
health  officer  or  physician,  snch  certificate  shall  be  granted  by  th 
constituted  authorities  of  such  port  or  place. 

§  1390.  The  ordinary  of  each  county,  or  the  corporate  authoriti© 
of  any  town  or  city  are  antliorized  to  provide  a  suitable  hospital  foi 
those  suflEering  from  sraall-pox,  and  to  furnish  them  with  medical  o] 
other  attention. 

$j  1391.  Such  authorities  may  provide  proper  quarantine  regula 
tions  to  prevent  the  spread  of  the  disease  ;  provided  that  no  persoi 
shall  be  forced  to  go  to  such  hospital  when  properly  provided  anc 
guarded  at  home.     Said  court  shall  pay  any  expense  of  such  case 

§  1393.  The  Governor  is  required  to  procure  the  necessary  quantity 
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of  genuine  vaccine  matter,  and  have  the  same  transmitted  to  the  ordi- 
naries of  each  county  for  immediate  use. 

Illinois. 

An  Act  to  create  and  establish  a  Board  of  Health  in  the  State. 
Approved  May  25,  1877  ;  in  force  July  1,  1877. 

The  Governor,  with  the  advice  and  consent  of  the  Senate,  shall 
tppoint  seven  persons,  who  shall  hold  office  for  seven  years,  to  con- 
filitate  a  Board  of  Health.  Provision  that  the  term  of  one  of  tlie 
«?en  first  appointed  shall  expire  on  the  30th  day  of  December  of 
each  year. 

The  State  Board  of  Health  shaVl  have  charge  of  all  matters  relat- 
ing to  quarantine,  and  shall  have  power  to  make  rules  and  regula- 
tions, and  sanitary  investigations  for  the  preservation  and  improve- 
ment of  the  public  health ;  and  it  shall  be  the  duty  of  all  police 
officers,  sheriSs,  constables,  etc.,  to  enforce  such  rules. 

Penatics  to  be  devoted  to  a  special  fund  for  the  carrying  out^he 
objects  of  the  law. 

Board  shall  appoint  a  President  and  Secretary  —  the  latter  to  re- 
ceive a  salary  and  expenses  as  fixed  by  the  Board.  No  other  mem- 
ber of  the  Board  to  receive  compensation.  Board  to  make  an  an- 
neal report  to  the  Governor,  including  vital  statistics,  and  such 
knowledge  respecting  diseases,  and  such  instruction  on  the  subject 
of  hygiene,  as  may  be  thought  useful  for  disseminating  among  the 
people. 

A  sum  of  $5,000,  appropriated  for  salary  of  Secretary,  expenses 
of  the  Board  and  all  other  expenses. 

By  article  14  of  chapter  139  of  the  Revised  Statutes,  the  super- 
visors, assessor  and  town-clerk  of  every  town  shall  constitute  a 
board  of  health,  and  on  the  breaking  out  of  any  contagious  disease 
in  their  town  or  immediate  vicinity,  shall  have  power  to  make  and 
enforce  any  rules  and  regulations  tending  to  check  the  spreading  of 
such  disease,  within  the  limits  of  such  town,  as  they  may  think 
proper ;  they  shall  have  power  to  shut  up  any  house  or  place  where 
any  infected  persons  may   be,  and  cause   notices  of  warning  to  be 

frat  thereon  ;  or  remove  such  person  to  any  pest-house,  within  the 
imita  of  such  town,  at  the  expense  of  the  party  so  moved,  if  able  to 
pay,  or  otherwise  at  the  expense  of  the  town.  Nothing  in  this  sec- 
tion to  apply  to  any  town,  or  part  thereof,  lying  within  the  cor])o- 
rate  limits  of  any  incorporated  city  or  village. 

By  chapter  24,  article  5,  section  75,  the  city  council  in  cities,  and 
president  of  the  board  of  trustees  in  villages,  shall  have  power  to 
declare  what  shall  be  a  nuisance,  and  to  abate  the  same,  and  to  im- 
pose fines  upon  those  who  may  create,  continue  or  sufier  nuisances 
10  exist. 

And  by  sections  76,  77  and  78,  to  appoint  a  board  of  health,  and 
prescribe  its  powers  and  duties  ;  to  erect  and  establish  medical  dis- 
pensaries, and  do  all  acts  necessarvfor  the  promotion  of  liea\t\\,  elc. 


130  Annual  Rkpokt  of  the 


Iowa. 


By  the  public  statute  law  of  Iowa,  title  1,  chapter  10,  section  525,  the 
city  council  or  the  trustees  of  incorporated  towns  shall  have  power 
to  establish  a  board  of  health,  with  all  powers  and  duties  specified 
in  sections  415-419  of  the  ninth  chapter  of  this  title,  viz.,  re- 
specting nuisances,  sources  of  filth,  and  causes  of  sickness.  Notice 
of  such  regulations  to  be  published  in  a  newspaper  published  in  the 
city  or  township,  or  where  there  is  no  newspaper,  by  posting  in  fire 
public  places  therein.  The  trustees  or  council  may  order,  in  writing, 
the  owner  or  occupier  to  remove  any  nuisance,  source  of  filth,  'or 
cause  of  sickness  found  on  private  property  within  such  time  as 
they  may  deem  reasonable,  under  a  penalty  not  exceeding  $25  ^r 
diem  during  which  he  knowingly  permits  such  nuisance,  etc.,  to 
remain  after  time  prescribed  for  its  removal.  If  order  not  com- 
plied  with,  the  trustees  or  council  may  order  the  removal  at  the  ex- 
pense of  such  owner  or  occupier. 

Power  is  given  to  trustees,  etc.,  to  employ  all  such  persons  as  shall 
be  necessary  to  carry  such  orders  into  effect,  and  to  fix  their  compen- 
sation ;  to  employ  physicians  in  case  of  poverty,  and  to  take  such 
action  as  they  may  deem  necessary  for  the  preservation  of  the  pub- 
lic health. 

Any  ]>erson  willfully   violating  any  of  the  regulations  shall  be 

fuilty  of  a  misdemeanor,  and  shall  be  liable  to  a  fine  not  exceeding 
100,  and  imprisonment  not  exceeding  thirty  days.  The  city  coun- 
cil is  also  empowered  to  establish  a  city  watch,  or  police,  to  organ- 
ize the  same  under  the  general  6U|)ervision  of  the  mayor,  etc 

In  establishing  boards  of  health,  etc.,  as  here  ]>rovided,  the  city 
acts  as  a  quasi  sovereignty,  and  is  not  responsible  to  individuals  for 
the  neglect  or  non-feasance  of  its  agents  or  officers  in  executing  the 
powers  so  conferred.     Ogg  v.  City  of  Lansing^  35 — 495. 

By  section  393,  title  IV,  chapter  9,  the  township  trustees  are  the 
board  of  health,  and  shall  have  cliarge  of  all  public  cemeteries  within 
the  township  when  the  same  is  not  controlled  by  other  trustees  or 
incorporated  bodies. 

State  Hoard  of  Health, 

By  statute,  title  XI,  chapter  8  (18th  General  Assembly,  chapter  151J, 
section  1,  the  Governor,  with  the  approval  of  the  Executive  Council, 
shall  appoint  nine  persons,  one  of  whom  shall  be  the  Attorney-Gen- 
eral of  the  State,  one  civil  engineer  and  seven  physicians,  who  shall 
constitute  a  State  Board  of  Health,  to  hold  office  for  seven  years, 
the  terms  of  office  of  the  seven  physicians  first  appointed  being  so 
arranged  that  the  term  of  office  of  one  shall  expire  on  the  31st  day 
of  January  of  each  year. 

§2.  State  Board  of  Health  shall  have  charge  of  all  matters  of 
quarantine,  shall  make  such  regulations  as  they  deem  fit  and  such 
sanitary  investigations  as  they  may  deem  necessary  for  the  public 
health. 
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§  11.  Board  shall  make  a  biennial  report  to  the  Governor 

§  12.  Provides  for  remuneration  of  officers. 

§  13.  The  mayor  and  aldermen  of  each  incorporated  city,  the 
in.ivorand  council  of  any  incorporated  town  or  village,  in  the  State, 
or  the  trustees  of  any  township  shall  have  all  the  powders  and  per- 
fonn  all  the  duties  of  a  board  of  health  within  the  limits  of  the 
citiei,  towns  and  townghips  of  which  they  are  officers. 

§  14.  The  physician  appointed  by  the  local  board  shall  be  the 
health  officer  within  its  jurisdiction. 

§  15.  At  least  once  a  year  such  physician  and  the  clerk  of  the 
board  of  health  shall  report  to  the  State  Board  of  Health  their  pro- 
cce^lings. 

§  IG.  Local  boards  of  health  shall  make  such  regulations  respect- 
ing nuisances,  sources  of  filth  and  cause  of  sickness  within  their 
jurisdiction,  and  on  board  any  boat  in  their  ports  or  harbors,  as  they 
>liall  judge  necessary  for  the  public  safety,  and  any  person  violating 
inch  shall  bo  liable  to  a  penalty  of  not  less  than  $25  for  every  day 
durincr  which  he  knowin£:lv  violates  or  disrcf^ards  the  same. 

Other  classes  follow  identical  with  those  previously  referred  to  un- 
der title  I,  chapter  10,  with  the  addition  of  the  power  to  remove  the 
occupants  of  any  condemned  building  by  force  and  close  up  the 
premises,  not  again  to  be  occupied  as  a  dwelling  place  without  the 
written  sanction  of  the  board. 

§20.  Where  board  of  health  is  refused  admission  to  anyplace, 
etc.,  a  justice  may  issue  his  warrant  to  the  sheriff,  etc.,  to  enter  by 
force  and  remove,  destroy  and  ])revent  such  nuisance,  source  of  filth 
•  •realise  of  sickness,  under  the  direction  of  two  or  more  members 
*A  the  borirJ  of  health  as  are  reciuired  to  accom])any  him. 

^21.  Care  of  any  infected  person  coining  from  abroad,  or  resid- 
io'' in  anv  citv,  etc.,  within  the  State,  or  wlio  shall  have  lately  been 
infected  wiih  small-pox  or  other  dangerous  bickness,  shall  be  taken 
hy  the  board  of  health,  who  shall  remove  him  to  a  separate  house, 
it  siK-li  can  be  done  without  damage  to  his  health,  and  provide 
}»r«.'|>cr  nurses  and  supplies  at  the  exj)ense  of  the  county  to  which 
he  belungs,  if  himself,  his  ])arent  or  other  person  liable  for  his 
t'lpport  are  unal^le  to  discliarge  the  same. 

.^  22.  If  he  cannot  be  removed  without  damage  to  his  health,  the 
bo;ir<l  shall  make  provision  for  him  in  the  house  in  which  he  may  be. 

.^' 2'3.  Any  justice  of  the  peace  may,  upon  application  by  a  local 
lx)ard  or  any  member  thereof,  issue  his  warrant  for  the  removal  of 
any  person  suffering  from  infectious  or  contagious  disease,  or  to  take 
possession  of  condenmed  houses  and  lodgini^s,  and  to  ])rovide  nurses 
aiid  attendants  and  other  necessaries  for  the  care,  safety  and  relief 
of  the  sick. 

^  24.  Clerk  of  each  board  of  health  shall  transmit  his  annual  report 
to  the  Secretary  of  the  State  Board  of  Health  within  two  weeks  after 
the  November  meeting,  being  required  to  meet  on  the  first  Monday 
in  May  and  first  Monday  in  November  in  each  year.  Such  report  shall 
embrace  a  liistory  of  any  epidemic  wdiich  may  have  i)rovai\cd  \v\t\uu 
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his  district.     The  failure  of  tho  clerk  to  forward  such  report  sli 
be  considered  a  raisdemeanor,  subject  to  a  line  of  not  more  than  $1 

§  25.  All  laws  in  conflict  with  tliis  act  arc  repealed. 

By  statute,  title  XXIV,  chapter  10,  the  selling  unwholeso 
food,  adulteration  of  food  or  liquor,  dru^rs  or  medicines,  neglecti 
to  label  poisons,  inoculating  with  smalUpox  with  intent  to  sprc 
the  disease,  selling  druged  liquors,  throwing  dead  animals  into  a 
river,  well,  spring,  stream,  etc.,  selling  diluted  milk,  or  using  pois- 
ons material  in  making  cheese  or  butter,  manufacturing  for  sale, 
exposing  for  sale,  oleomargarine  without  being  labelea  as  such, 
strictly  forbidden  under  penalty  of  fine  or  imprisonment,  and 
the  last-defined  offense  the  offender  shall  be  guilty  of  a  misdemean 
(18th  Greneral  Assembly,  chap.  39.) 

Also  the  manufacturing  and  selling  lard  rendered  from  swi 
that  have  died  of  disease,  without  having  first  labeled  the  ca 
barrel,  etc.,  containing  it  accordingly,  or,  if  sold  without  casks,  bar 
or  other  receptacles,  without  having  informed  the  purchaser  tl 
the  lard  is  from  hogs  who  have  died  of  disease,  is  punishable  w 
fine  or  imprisonment.     (18th  General  Assembly,  chap.  137.) 

By  the  Kevised  Code  of  Iowa,  title  XI,  chapter  6  (chap,  li 
Laws  of  1880),  it  is  enacted  that  the  Governor,  with  the  approval 
the  Executive  Council,  shall  appoint  nine  persons,  one  of  whom  sh 
be  the  Attorney-General,  one  a  civil  engineer,  and  seven  physicia 
who  shall  constitute  a  board  of  health,  to  hold  office  for  seven  ye 
— provided  that  the  terms  of  office  of  the  seven  physicians  fi 
appointed  shall  be  so  arranged  by  lot  that  the  term  of  one  si 
expire  on  the  3l8C  of  January  of  each  year  —  vacancies  to  be  fil 
un  by  the  Governor,  etc.,  as  before.  State  Board  shall  have  chai 
01  all  matters  relating  to  (quarantine,  shall  have  authority  to  mi 
such  rules  and  regulations  and  such  sanitary  investigations  as  tl 
may  deem  necessary  ;  and  it  shall  be  the  duty  of  all  public  office 
etc.,  to  enforce  such  rules,  etc.  They  shall  elect  a  Secretary,  v 
shall  receive  a  salary  not  exceeding  $1,200  per  annum  and  otl 
expenses,  but  no  other  member  of  tho  Board  shall  receive  a  sala 

Board  shall  make  a  biennial  report  to  the  Governor,  includ 
information  relating  to  vital  statistics,  and  such  knowledge  resp€ 
ing  diseases  and  instruction  on  the  subject  of  hygiene  as  may 
thought  necessary.     The  sum  of  $5,000  appropriated  for  salary 
Secretary,  his  contingent  expenses  and  the  expenses  of  the  Boani 

The  mayor  and  aldermen  of  each  incorporated  city,  the  ma; 
and  council  of  any  incorporated  town  or  village  in  the  State,  or 
trustees  of  any  township,  shall  have  and  exercise  all  the  powers  a 
perform  all  the  duties  of  a  board  of  health  within  their  respect 
limits. 

Every  board  of  health  shall  appoint  a  competent  physician  to 
board  as  health  officer.     Tho  local  boards  of  health  shall  report 
least  once  a  year  to  the  State  Board.     They  shall  make  such  regi 
tions  respecting  nuisances,  sources  of  filth,  and  causes  of  sickn 
within  their  jurisdiction,  and  on  board  any  boats  in  their  ports 
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harbors  as  they  shall  judge  necessary.  They  may  order  any  owner 
of  any  property  to  remove  (at  his  own  expense)  any  nuisance,  sources 
of  filth  or  cause  of  sickness,  within  any  reasonable  time,  and  if  owner 
or  occupier  neglects,  he  shall  forfeit  not  exceeding  $20  for  every  day 
daring  wliich  he  knowingly  and  willfully  permits  such  nuisance,  etc., 
to  remain.  And  the  board  may  cause  the  nuisance,  etc.,  to  be 
removed,  and  all  expenses  incurred  shall  be  paid  by  the  owner,  occu- 
pier, etc.,  to  be  recovered  by  civil  action  in  the  name  of  the  State. 

Board  to  have  power  to  purify  dwellings,  or  may  require  occu- 
pants to  qnit  the  premises  until  snch  time  as  the  board  shall  grant 
permission,  in  writing,  for  the  re-occupation  of  premises.  Board 
possesses  power  to  enter  any  place,  building  or  vessel  in  their  town- 
ship to  prevent  or  remove  any  nuisance,  source  of  filth  or  cause  of 
sickness,  and  upon  complaint  of  refusal  to  permit  such  entry,  any 
justice  of  the  peace  of  his  county  may  issue  his  warrant  directing 
the  destroyal,  removal  or  prevention  by  the  sheriff  or  constable,  etc., 
under  the  personal  direction  of  two  or  more  members  of  the  board. 
Board  may  make  such  provision  as  they  may  think  fit  by  remov- 
ing any  person  lately  infected  with  small-pox,  or  other  dangerous 
siJkness,  to  a  separate  house,  if  possible,  and  by  providing  nurses 
and  supplies,  charged  to  him  or  those  liable  for  his  support,  if  able, 
otherwise  at  the  expense  of  the  county  to  which  such  sick  person 
belongs.  If  such  person  cannot  bo  moved  without  damage  to  his 
health,  like  provision  shall  bo  made  for  him  in  the  house  in  which  he 
may  be. 

Any  justice  of  the  peace,  on  application  by  the  local  board  or  any 
meml)er  thereof,  shall  issue  his  warrant  directing,  under  the  direc- 
tion of  the  board  of  health,  the  removal  of  any  person  infected  with 
contagious  diseases,  or  requiring  the  sheriflF,  etc.,  to  take  possession 
of  condemned  houses  and  lodgings,  and  to  provide  nurses  and 
attendants  and  other  necessaries  for  the  care  of  the  sick. 

By  section  525,  chapter  10,  title  VI,  the  city  council  of  any  city 
fthall  have  power  to  establish  such  a  board  of.  health  as  above  spe^ci- 
lied.  And  by  ecction  415,  chapter  9,  title  IV,  township  trustees 
shall  have  power  to  make  whatever  regulations  they  deem  necessary 
for  the  protection  of  the  public  health,  and  respecting  nuisances, 
aonrces  of  filth,  and  causes  of  sickness  within  their  respective  town- 
ships— ^>r{>yi^Ztf^Z  that  their  jurisdiction  shall  not  extend  to  any  city 
or  incorporated  town  sitnated  therein.  The  same  powers  are  con- 
ferred by  the  subsequent  sections  as  those  described  above,  and 
any  person  willfully  violating  any  of  the  regulations  published  by 
the  trustees  shall  be  guilty  of  a  misdemeanor  and  Fnl)ject,  upon  con- 
viction, to  a  fine  not  exceeding  $100  or  imprisonment  not  exceeding 
thirty  days.  All  expeufes  incurred  by  the  truster's  of  a  township  in 
the  exercise  of  their  powers  as  a  board  of  health  shall  be  borne  by 
the  township. 

IVENTUCKT. 

By  the  General  Statutes  of  KentncKv,  chapter  102,  article  I, 
section  1,  any  person  wiJifwiir  or  designedly  importing  the   su\a\V 
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pox  or  any  variolus  or  infectious  matter  of  the  said  disease  into  this 
State,  or  causing  the  same  to  be  done,  shall  forfeit  the  sum  of  $1,000. 

By  article  II,  all  persons  of  and  above  twenty-one  years  of  age  who 
have  not  been  vaccinated,  or  not  successfully,  shall  within  three 
months  after  this  revision  procure  their  own  vaccination  or  re-vac- 
cination. 

And  all  parents  and  guardians  of  minors  shall  have  the  same 
vaccinated,  and  any  parent  or  guardian  of  a  child  born  hereafter  shall 
have  the  same  vaccinated  within  twelve  months  after  its  birth,  or 
after  it  comes  under  his  or  her  custody. 

Persons  coming  from  abroad,  if  not  before  vaccinated,  shall  pro- 
cure the  vaccination  of  themselves  and  children  within  six  months 
after  coming  into  the  State. 

Practicing  physicians  shall  be  appointed  in  each  district  to  vac- 
cinate the  poor  —  his  charges  to  be  paid  out  of  the  county  levy. 

City  council  of  every  city,  and  the  board  of  trustees  of  every 
town,  are  invested  with  power,  and  required  to  make  such  regula- 
tions, with  lines  and  penalties  attached,  as  will  secure  the  vacci- 
nation of  all  the  inhabitants  of  such  cities  and  towns. 

All  vaccinations  with  pure  vaccine. 

Each  person,  for  every  failure  or  refusal  to  comply  with  the  re- 
quirements imposed,  shall  be  lined  not  less  than  $5  nor  more  than 
$20  tor  each  failure  or  refusal. 

Each  justice  of  the  peace,  member  of  a  city  council  or  of  a  board 
of  trustees  of  a  town,  and  every  physician,  superintendent  of  a 
charitable  institution,  and  keeper  of  the  penitentiary,  for  every  fail- 
ure or  refusal  fo  perform  the  duties  of  his  office,  shall  be  fined  not 
less  than  $20  nor  more  than  $50. 

By  article  III,  patients  in  hospitals  having  small-pox  are  prohib- 
ited all  intercourse  with  others  not  so  infected,  and  are  not  to  be 
discharged  until  thoroughly  cleansed,  under  a  penally  of  $10. 

Persons  never  having  had  small-pox,  and  going  into  an  infected 
place  shall  be  sent  to  a  safe  place,  and  not  discharged  except  upon 
certificate  of  physician. 

Any  person  willfully  endeavoring  to  spread  the  infection  shall  be 
subject  to  a  fine  of  $500  or  imprisonment  for  six  months. 

And  further,  any  person,  believing  himself  at  the  time  to  be  suf- 
fering from  small -pox,  who  shall  go  upon  any  public  highway  or 
street  or  to  any  place  of  public  assembly,  or  who  shall  go  on  board 
any  steamboat,  railway  car,  or  other  public  conveyance,  and  all  per- 
sons knowingly  aiding  or  assisting  any  one  thus  to  ofi^nd  shall  bo 
guilty  of  a  misdemeanor,  and  upon  conviction  shall  be  fined  not  less 
than  $100  nor  more  than  $1,000. 

•    Louisiana  (including  New   Orleans). 

On  arriving  at  the  quarantine  grounds  below  New  Orleans  and 
waiting  there  a  day,  a  ship,  no  health  officer  appearing,  without  any 
effort  to  procure  one,  ascended  the  river.  On  nearing  the  river  she 
was  boarded  by  the  boarding  physician,  \vho  reported  to  the  Board 
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of  Health  that  she  was  in  a  filthy  coiulition,  and  tliat  there  had  been 
fiereral  deaths  on  her  by  pestilence. 

The  Board  thereupon  compelled  her  to  return  to  quarantine. 
ZWJ,  the  ship  can  recover  no  damages,  having  assumed  tlie  risk  of 
being  compelled  to  return  ;  nor  will  a  court  interfere  without  con- 
dusive  proof  of  ^the  illegal  exercise  of  a  discretion  confided  to  sworn 
officers.    Hudolphe  v.  jVew  Orleans,  11  A.  242. 

By  act  8th  of  February,  1858,  No.  4,  the  United  States  were  granted 
the  use  of  land  at  the  quarantine  station  to  construct  warehouses  ; 
iDd  by  act  of  18th  March,  1858,  No.  215,  the  property  so  granted  was 
exempted  from  taxation,  State  or  municipal ;  1855,  Nos.  II,  33(>,  to 
wliicn  the  Set  of  18th  March,  1858,  No.  269,  is  supplementary. 

The  quarantine  act,  1855,  s.  13,  No.  336,  defines  a  certain  offense 
to  consist,  among  other  things,  in  the  bringing  of  a  ship  from  a  place 
proclaimed  by  the  Governor  of  the  State  to  be  infected.  Heldy  that 
it  suffices  for  an  information  to  aver,  that  the  ship  came  from  "  an 
infected  place  ^^  without  averring  that  she  came  from  "  aj)lacep7\>^ 
mimed  oy  the  Governor  of  the  State  to  he  infected^  And  yet  the 
only  evidence  admissible  under  the  statute  to  prove  the  infectious 
ctiaracter  of  the  ship's  port  of  departure  is  the  G-ovemor's  proclama- 
tion.   State  V.  Patterson^  14  A.  46. 

Where,  in  an  action  to  recover  fees  of  inspection  under  the  quaran- 
tine act  of  15th  March,  1855,  No.  336,  the  question  presented  was,  not 
whether  the  act  be  constitutional,  but  whether  the  Board  of  Health 
was  authorized  by  the  statute  to  charge  fees  for  the  inspection  of 
vessels  at  any  other  station  than  tliat  on  the  river  Mississippi,  an 
ippeal  from  the  judgment  therein  rendered  was  dismfssed.  jioard 
"fUeaUh  V.  FooUy,  11  A.  743. 

The  sanitary  commission  appointed  by  the  Board  of  Health  can 
-laim  no  compensiition  from  the  city.  First,  because  they  acted 
as  agents,  and  the  law  presumes,  gratuitously.  Second,  because  if 
they  were  officers,  this  was  ;i  ])ablic  trust,  without  fees.  Third, 
because  there  was  no  agreement  on  the  part  of  the  city  to  pay. 
JJnrton  et  ah,  v.  New  Orleans^  IG  A.  317. 

The  State  has  the  right,  in  the  exercise  of  its  police  powers,  to 
pass  a  law  orderiug  all  indigent  cases  of  sniall-pox  to  be  sent  to  a 
designated  locality  at  the  expense  of  the  local  authorities.  State,  ex 
rd.  J,  J,  Hayes,  v.  City  of  Xeto  Orleans,  27  A.  622,  Act  No.  GO 
•i  1S72. 

Maink. 

By  the  Revised  Statutes  of  the  State  of  Maine,  passed  January  25, 
ISTl,  title  II,  chapter  li,  sections  31-,  35  and  30,  a  town  may  choose 
«i  board  of  health  of  not  less  than  three,  nor  more  tlian  nine  persons, 
••lio  shall  have  all  the  powers,  and  be  subject  to  all  the  duties, 
restrictions,  liabilities,  and  penalties  of  the  municipal  officers,  and 
lioulth  committee  or  ofiicer. 

A  town  may  provide  for  the  inoculation  of  its  inhabitants  with 
tlic  cx>w-pox,  under   the  direction  and  control  of  the  healtli  com- 
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mittee,  health  officer,  or  board  of  healtli ;  and  raise  all  necessary 
sums  to  defray  the  expense  thereof,  or  sucli  part  as  they  may  think 
proper. 

Towns  may  establish  by-laws  for  the  preservation  of  health,  and 
for  protection  against  infectious  diseases. 

By  this  same  chapter,  extensive  powers  are  given  to  municipal 
officers,  and  their  duties  are  fully  defined  in  connection  with  con- 
tagious and  infectious  diseases.  To  them  is  granted  the  power  to 
remove  infected  persons  and  goods ;  or  to  impress  and  take  up 
convenient  houses,  lodgings,  nurses,  attendants,  and  other  necessaries 
for  the  accommodation,  safety,  and  relief  of  the  sick.  Compensa* 
tion  to  the  parties  interested  to  be  paid  by  the  town. 

By  section  14,  a  town,  at  its  annual  meeting,  may  choose  a  health 
committee  of  not  less  than  three  nor  more  tlian  nine,  or  one  person 
to  be  a  health  officer ;  who  shall  remove,  at  the  expense  of  their  town, 
all  filth  found  in  any  place  therein,  which,  in  their  judgment^  en- 
dangers the  lives  or  health  of  any  inhabitant,  and  require  the  owner 
or  occupant,  when  they  think  necessary,  to  remove  or  discontinue  any 
drain  or  other  source  of  filth.  And,  by  section  15,  if  no  such  com- 
mittee or  officer  be  chosen,  the  municipal  officers  shall  be  a  health 
committee,  and  have  all  their  power,  and  perform  all  their  duties. 

By  section  20,  the  municipal  officers  of  a  seaport  town  may  ^ 
make  such  regulations  as  they  may  deem  expedient  respecting  tM  / 
performance  of  quarantine  by  any  vessel  arriving  in  their  port;  and  '-^ 
whoever  neglects  or  refuses  to  obey  such  regulations  shall  forfeit  * 
not  exceeding  $500,  or  be  imprisoned  not  exceeding  six  months.        f. 

By  section  21,  if  any  pilots  of  such  port  shall  neglect  to  make  t^ 
known  the  notice  received  from  such  municipal  officers,  respecting  ^is 
the  performance  of  quarantine,  to  the  master  of  all  vessels  whioE  f'^ 
they  board,  or  contrary  thereto  shall  pilot  any  vessel  up  to  said  flea-^\' 
port  town,  he  shall  forfeit  not  exceeding  $100.  f',^!; 

And  by  section  22,  if  the  master  of  a  vessel  fraudulently  attemptt^t' 
to  elude  such  directions,  after  notice,  or  lands,  or  suffers  to  be  lanaej|'^ 
from   his   vessel,  any  person  or  thing,  without  permission   of  thf^r 
municipal  officers,  he  shall  be  punished  as  provided  by  section  20.    p= 

By  section  24,  in  every  seaport  town  where  there  is  a  health  ooi 
mittee  or  officer,  ho  may  perform  all  the  duties,  and  exercise  all 
authority  of  the  municipal  otKcers,  in  requiring  the  vessels  to 
form  quarantine.  ._ 

By  section  20,  a  town  may  establish  therein  one  or  more  horafic- 
tals,  for  the  reception  of  persons  having  the  small-pox  or  other  <il^H 
ease  dangerous  to  the  public  health;  or  the  municipal  officers  ir 
license  any  building  for  that  purpose,  under  their  control;  but 
such  hospital  shall  bo  within  one  hundred  rods  of  an  inhabil 
dwelling  in  an  adjoining  town,  without  the  consent  of  its  muuid] 
officers. 

By  section  27,  if  any  person  inoculates  himself,  or  suffers  hit 
self  to  be  inoculated  with  the  small-))ox,  unless  at  some  lawful  \l. 
pital,  he  shall  forfeit  not  exceeding  $100. 
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By  section  29,  all  temporary  hospitals  shall  be  subject  to  the  re^- 
nlatioDS  of  the  municipal  officers  the  same  as  established  hospitals, 
and  where  the  sick  cannot  be  removed  without  imminent  danger, 
the  house  where  the  sick  is  shall  be  deemed  a  hospital,  and  subject 
to  hospital  regulations. 

Bj  section  31,  any  physician  or  other  person  in  such  hospital 
violating  any  lawful  regulation  in  relation  thereto,  shall  forfeit  not 
less  than  $10,  nor  more  than  $100  for  each  offense. 

By  section  32,  when  a  householder  or  physician  knows  that  a  per- 
son nnder  his  care  is  taken  sick  of  any  such  disease,  and  fails  to  give 
notice  thereof  to  the  municipal  officer,  he  shall  forfeit  not  less  than 
$10,  nor  more  than  $30,  and  all  forfeitures  shall  inure  to  the  use  of 
the  town  where  the  offense  is  committed. 

Maryland. 

%  statute  of  this  State  (A.  D.  1880)  chapter  438,  a  State  Board 
of  Health  is  established  consisting  of  seven  members,  one  of  whom 
shall  be  a  civil  ens^ineer  and  three  experienced  physicians  to  be 
appointed  by  the  Governor,  with  the  advice  and  consent  of  the 
Senate,  and  a  Secretary,  who  together  with  the  Attorney-General 
and  the  Commissioner  of  Health  of  the  city  of  Baltimore,  the  last  two 
bein^  ex-officio  members,  shall  constitute  the  said  Board.  Those 
meinDersso  appointed  by  the  Governor  shall  hold  office  for  four  years, 
provided  that  the  term  of  office  of  two  shall  expire  on  the  last  day 
of  January  in  every  second  year. 

The  Board  shall  makesanitary  investigations  respecting  the  causes 
of  disease,  etc.,  shall  inquire  into  all  nuisances  affecting  the  public 
health  in  any  county,  city  or  village  in  the  State,  and  may  apply  for 
an  injunction  to  restrain  and  prevent  any  such  nuisance,  no  matter 
by  whom  or  by  what  authority  committed. 

They  shall  organize,  as  far  as  possible,  in  every  city,  village,  and 

le^lative  district  local  boanls  or  advisory  committees,  to  serve  witli- 

«it  pay,  to  assist  the  Board  and  make  quarterly  reports  to  the  Board. 

la  the  event  of  an  epidemic  occurring  in  any  county,  city  or  village, 

•id  Board  may  take  all  necessary  precautions  and  adopt  any  sanitary 

tteisares  which  may  be  consistent  with  law. 

The  Secretary  shall  be  an  experienced  y)hysician.  lie  shall  keep  a 
■word  of  all  proceedings  and  shall,  when  directed  by  the  Governor, 
Ottkespecial  inspections  of  public  hospitals,  asylums,  prisons,  etc.,  and 
•drWe  generally,  and  collect  information  respecting  vital  statistics, 
•d  the  general  hygiene  of  the  State.  He  shall  be  constituted  the 
■perintendent  of  vital  statistics. 
■j  So  member  of  the  Board,  except  the  Secretary,  shall  receive  any 

.«n         wnpensation,  but  the  actual  personal  expenses  when  engaged  in 
.vo        "As  of  the  Board. 

.■^  Massachusetts. 

\y.  Statute  1832,  chapter  150,  authorized  the  selectmen  of  Charlestown 

•^^Ppoint  and  locate  burying  places  in   that  town,   to  establish  the 
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police  of  the  burying  places,  to  make  regulations  for  funerals,  and  to 
appoint  proper  persons  to  carry  the  same  into  effect.  Section  4 of  a  by- 
law of  Charlestown  provided  that  no  person  should,  without  leave  first 
obtained,  bring  into  the  town  any  dead  body,  or  convey  through  any  of 
the  streets,  or  bury,  any  dead  body  so  brought  into  the  town,  or  onrv 
any  such  body  in  any  part  of  his  own  promises  or  elsewhere.  Helct^ 
that  the  first  part  of  tliis  section  being  unauthorized  by  the  statute 
and  void  (which  was  conceded),  the  whole  was  therefore  void ;  and 
also,  that  it  was  itself  a  prohibition,  and  not  a  regulation,  and  un- 
reasonable and  void.     Austin  v.  Murray^  16  Pick.  121   (1834). 

The  by-laws  and  ordinances  of  the  city  of  Boston  concerning 
burying  grounds  are  regulations  relating  to  health  within  statute 
1849,  chap.  211,  §  7.     Gomm/ytiwealth  v.  Fahey,  5  Gush.  408  (1850). 

The  General  Statutes  of  Massachusetts,  A.  D.  1860,  relating  to  the 
preservation  of  the  public  health  (chap.  26),  and  to  cemeteries  and 
burials  (chap.  28)  contain  the  following  provisions: 

§  1.  Towns,  respecting  which  no  provision  is  made  by  special  law, 
may  choose  a  board  of  health,  or  health  officer.  If  no  board  or  offi- 
cer is  chosen,  the  selectmen  shall  be  the  board  of  health. 

§  2.  Except  where  otherwise  provided  the  city  council  of  a  city 
may  appoint  a  board  of  health.  In  default  of  the  appointment  of  a 
board  of  health  with  full  powers,  the  city  council  sliall  have  the 
powers  and  perform  the  duties  prescribed  to  boards  of  health  in 
towns. 

§  3.  Every  board  may  apponit  a  physician  to  the  board,  who  shall 
hold  his  office  during  pleasure. 

§  4.  The  board  shall  establish  the  salary  or  other  compensation  of 
such  physician,  and  shall  regulate  all  fees  and  charges  of  persons 
employed  by  it. 

§  5.  The  board  shall  deal  with  nuisances,  filth  and  causes  of  sick- 
ness, within  its  own  town  or  on  board  of  vessels  within  its  harbor 
with  a  view  to  the  prevention  or  spread  of  contagion  or  infection. 
Penalty  for  violating  any  of  its  regulations,  not  exceeding  $100. 

§  8.  Powera  are  given  for  examining  all  nuisances,  etc.,  and  order- 
ing their  removal  within  twenty-four  houra  or  other  reasonable  time, 
and  if  the  owner  or  occupant  of  private  property  on  which  such  nui- 
sances, etc.,  are  found  neglects  to  remove  the  same,  he  shall  forfeit 
not  exceeding  $20,  for  every  day  during  which  he  knowingly  per- 
mits such  nuisance,  etc.,  to  remain. 

§  10.  If  owner  or  occupant  fails  to  comply,  the  board  may  cause 
the  nuisance,  etc.,  to  be  removed  at  the  expense  of  such  owner,  occu- 

!)ant,  or  other  person  who  caused  or  permitted  the  same,   if  he   has 
lad  actual  notice  from  the  board  of  its  existence. 

§  11.  Board  may  notify  the  occupants,  or  any  of  them,  of  any 
cellar,  room,  tenement  or  building  in  its  town,  to  quit  and  the  prem- 
ises to  be  put  into  a  proper  condition  as  to  cleanliness,  and  if  the  per- 
sons so  notified  neglect  or  refuse  to  comply  with  the  terms  of  such 
notice,  the  board  may  cause  the  premises  to  be  cleansed  at  ex- 
pense of  the  owners,  and  remove  the  occupants  forcibly,  and  close 
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np  the  premises.  If  the  owner  knowingly  afterward  occupies  or 
peniiits  the  same  to  be  ocenpied  witiiout  the  consent  of  the  board 
m  writing,  lie  shall  forfeit  not  less  than  $10  nor  more  than  $50. 

§  IS.  Wlien  a  person  is  convicted  upon  indictment  of  a  common 
OQiaaDce,  die  court  may  order  it  to  be  removed  or  destroyed  at  the 

Tnse  of  defendant,  under  direction  of  board  of  health. 
14.  If  the  entry  of  board   into  any   land,   building,   or  vessel 
within  its  town  be  opposed,  two  justices  of  the  peace  of  the  county 
may  issno  a  warrant  directing  the  sheriff  to  repair  to  the  place  and 
destroy,  remove  or  prevent  the  nuisance  complained  of. 

§§  15,  16.  Permits  for  removal  of  any  nuisance,  infected  article, 
or  sick  person,  and  a  provision  for  the  removal  of  such  person  to  a 
separate  house,  etc.,  and  for  nurses  and  other  assistance  and  neces- 
Biries  may  bo  made  by  the  board,  and  charged  upon  sick  person,  his 
parents  or  master,  if  able ;  otherwise  at  the  charge  of  the  town,  or 
if  he  be  not  an  inhabitant  of  any  town,  at  the  charge  of  the  Com- 
monwealth. 

§  17.  If  infected  person  cannot  be  removed  without  danger  to  his 
health,  provision  to  be  made  for  him  in  the  house  in  which  ho  is. 

g  IS.  Travelers  may  bo  intercepted  and  examined  by  persons 
appointed  for  that  purpose  by  any  board  of  health  of  a  town  near  to 
or  bordering  on  either  of  the  neighboring  States,  if  suspected  of 
bringing  frotn  infected  ])lace8  of  otner  States  any  infection  danger- 
ous to  the  public  health;  and  if  need  be,  they  may  be  restrained 
from  traveling  until  licensed  thereto  by  the  board  of  health  of  the 
town  to  which  they  may  come.  A  traveler  from  such  infected 
place  who  sIiaU  without  such  license  travel  within  this  State  (except 
to  return  whence  he  came,  by  the  most  direct  way)  after  caution 
diall  forfeit  a  sum  not  exceeding  $100. 

§  19.  Two  justices  of  the  peace  may,  if  need  bo,  issue  a  warrant 
£roeted  to  the  sheriff,  etc.,  or  any  constable  requiring  them  to  re- 
■ove  any  infected  person,  or  to  impress  and  take  up  convenient 
kusea,  lodging,  nurses,  attendants  and  other  necessaries,  for  the  ac- 
eoamodation  and  relief  of  the  sick. 

I  20.  Any  baggage,  clothing  or  goods  suspected  of  being  infected 
■ty  be  secured  under  justice's  warrant,  and  persons  may  be  pre* 
ic&ted  from  removing  or  coming  near  the  same  until  due  inquiry  is 
■ade  into  the  circumstances. 

$  21.  Under  the  same  warrant  officers  may   be  required,  under 

Ciection  of  the  board,  to  impress  and  take  up  convenient  houses  or 

teres  for  the  safe-keeping  of  such  articles,  and  the  board  may  direct 

their  detention,  until  m  its  opinion   they  are  freed  from  infection. 

§  22.  Officers  in  execution  of  the  warrant  may  break  open  any 

Ittw,  shop  or  other  place  mentioned  in  warrant  where  such  articles 

we.    And  whoever  neglects  or  refuses  to  assist  them  shall  forfeit  a 

Am  not  exceeding  $10. 

$$23,24.  The  board  may  determine  the  prices  and  rates   to   be 

htrged  for  securing,  transporting  and  purifying  such  articles,  which 

ioffget  shall  be  paid  by  the  owners.     The  parties  interested  shall, 

19 


146  Anihjal  Rkpobt  of  the 

however,  be  entitled  to  a  just  compensation  therefor,  to  be  paid  by 
the  town  so  impressing,  etc. 

§  25.  If  any  prisoner  or  inmate  of  work-house  has  a  disease  in 
the  opinion  of  the  physician  of  the  board  dangerous  to  health  of 
other  prisoners  or  ot  the  town,  the  board  shall  direct  the  removal 
of  snch  person  to  a  hospital  or  other  place  of  safety,  there  to  he 
provided  for  and  kept  in  security  nntil  recovery,  to  be  then 
returned  to  prison  or  other  place  of  confinement. 

Vaccination. 

§  27.  Parents  and  guardians  shall  cause  their  children  and  wards 
to  bo  vaccinated  before  they  are  two  years  of  age,  and  re-vaccinated 
whenever  the  selectmen  or  mayor  and  aldermen  shall  after  five 
years  reouire  it. 

§  28.  These  authorities  shall  enforce  the  vaccination  of  all  the 
inhabitants,  and,  whenever  they  think  the  public  health  requires  it, 
the  re-vaccination  of  all  the  inhabitants  who  do  not  satisfy  them 
that  they  have  been  successfully  vaccinated  or  rc-vaccinated  withia 
five  years.  All  persons  over  twenty-one  years  of  age,  not  under 
guardianship,  who  neglect  to  comply  with  such  requirement,  shall 
forfeit  $5. 

§  29.  Towns  shall  furnish  means  of  vaccination  to  such  as  are 
unable  to  pay  for  the  same. 

§  30.  Incorporated  manufacturing  companies,  superintendents  of 
alms-houses,  and    other    charitable    institutions,   etc.,  keepers    of 

Erisons,  etc.,  or  oflScers  of  all  other  institutions  supported  or  aided 
y  the  State,  shall  at  the  expense  of  their  respective  establishments 
cause  all  inmates  thereof  to  be  vaccinated  immediately  upon  their 
entrance  thereto,  unless  they  produce  sufficient  satisfactory  evidenoe  g 
of  previous  sucessf ul  vaccination  within  five  years.  ^ 

Qtiarantine. 

§§  34:,  35,  36.  The  board  of  Jiealth  in   each  seaport  town 
from  time  to  time  establish  the  quarantine  to  be  performed  by  v 
sels  arising  within  its  harbor,  and  mav  make  such  regulations  i 
deems    necessary,    extending    to    all    persons,    goods  and  eff 
arriving  in  such  vessels,  and  to  all  persons  visiting  or  going  a 
such  vessels,  and  whoever  violates  such  regulations,  after  noti* 
shall  forfeit  a  sum  not  less  than  $5  nor  more  than  $500. 

§§  37, 38.  The  board  in  each  seaport  town  may  cause  any  vessel  arrfc 
ing  in  such  port,  when  such  vessel  or  its  cargo  is,  in  its  opini 
foul  or  infected,  to   be  removed   to  the  quarantine  ground 
thoroughly  purified  at  the  expense  of  the  owners,  consignees 
persons  in  possession,  and  may  cause  all  persons  arriving  at  or 
on  board  to  be  removed  to  a  hospital  under  care  of  the  boa 
any  master,  seaman  or  passenger  belonging  to  any  vessel  on 
of*  which  any  infection  is  or  has  been,  or  is  suspected  to  have 
or  which  has  come  from  any  port  where  any  infectious  diatom; 
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prerailfl,  refuses  to  answer  on  oath  to  inquiries  made  of  him  relating 
to  SQch  infection  or  distemper  by  the  board  of  health  of  the  town 
to  which  such  vessel  may  come,  such  master,  seaman  or  passenger 
doll  forfeit  a  sum  not  exceeding  $200,  and  if  not  able  to  pay,  shall 
nffer  six  months'  imprisonment. 

§  39.  All  expenses  incurred  on  acconnt  of  any  person,  vessel  or 
foods  under  qnarantine  regulations  shall  be  paid  by  such  person  or 
Uie  owner  of  each  vessel  or  goods  respectively. 

Hospitals  <md  Dangerous  Diseases. 

§  40.  Any  town  may  establish  one  or  more  hospitals  for  diseases 
di^rons  to  the  public  health. 

§§41,  42.  Such  hospitals  shall  be  subject  to  the  regulations  of  the 
board,  or  of  a  committee  of  the  town,  and  not  within  one  hundred 
rods  of  an  inhabited  dwelling-house  in  an  adjoining  town,  without  the 
eonseot  of  such  town. 

§43.  The  physician,  nurses,  attendants,  the  sick  therein,  and  all 
persons  approaching  or  coming  within  the  limits  of  the  same,  and 
all  furniture  and  other  articles  used  there  shall  be  subject  to  the 
Illations  of  the  board  of  health,  or  the  committee  appointed  for 
tbiit  purpose. 

§  44.  !Board  may  cause  any  person  suffering  from  a  disease 
dangerous  to  the  public  health,  to  be  removed  to  any  sucli  hospital, 
whether  temporary  or  permanent,  and  if  such  person  cannot  be 
removed  without  danger,  the  house  or  place  in  which  he  remains 
shall  be  considered  afi  a  hospital,  and  subject  to  the  regulations  of 
the  board  of  health,  or  the  committee  as  aforesaid. 

§  45.  T||B  selectmen  and  board  of  health  shall  give  public  notice 
of  infected  places  in  the  town  to  travelers,  by  displaying  red  flags 
it  proper  distances,  and  by  all  other  means  in  their  power. 

g  46.  If  any  person,  in  any  of  the  hospitals  or  places  of  reception, 
violates  any  oi  the  lawful  regulations,  he  shall  for  each  offense 
forfeit  not  less  than  $10  nor  more  than  $100. 

§  47.  If  a  householder  knowingly  neglects  or  refuses  to  give 
notice  to  the  authorities,  as  aforesaid,  that  a  person  within  his  family 
is  taken  sick  of  small-pox,  or  any  other  dangerous  disease,  he  shall 
forfeit  a  sum  of  not  less  than  $100. 

I  4S.  And  a  physician,  neglecting  to  give  notice  of  any  patient  of 
his  suffering  from  8niall-pox,etc.,  shall  forfeit  for  each  offense  a  sum 
of  not  less  than  $50  nor  more  than  $100. 

§  49-  Expenses  incurred  by  a  toumy  in  the  removal  of  nuisances  or 
preservation  of  the  public  health,  and  which  are  recoverable  by  law, 
may  be  sued  for  and  recoverable  in  an  action  of  contract. 

§50.  Fines  and  forfeitures,  incurred  under  by-laws  and  regula- 
tions of  a  iovm  relating  to  health,  shall  inure  to  the  use  of  such 
town. 

§  51.  Provisions  of  sections  16,  17,  44,  45  and  46  shall  not  apply 
to  smallpox. 
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Offensive  Trades. 

%  52.  The  board  shall,  from  time  to  time,  assign  certain  places 
for  the  exercising  of  any  trade  or  employment  which  is  a  nmsance 
or  dangerous  to  the  public  health,  or  hurtful  to  the  inhabitants,  and 
may  prohibit  the  exercise  of  it  elsewhere  within  the  limits  of  the 
town. 

§  53.  Supreme  Court  may,  on  complaint,  revoke  such  assign- 
ment. 

§  55.  Board  empowered  to  serve  orders,  under  section  52,  of 

{irohibition,  etc.,  upon  occupant  or  person  in  charoje  of  premises, 
f  party  so  served  refuses  or  neglects  f or  twent3^-f our  hours  after 
service  to  obey  the  same,  board  shall  take  all  necessary  measures  to 
prevent  the  exercise  of  such  trade,  etc.,  and  persons  so  refusing,  etc., 
shall  forfeit  not  less  than  $50  nor  more  than  $100. 

§^  56,   57.    Appeal  allowed  within  three  days,  but  such  trade, 
etc.,  shall  not  be  exercised  during  the  pendency  of  the  appeal. 
§  58.  Provisions  made  as  to  costs. 

Chapter  28. 
Of  Cemeteries  and  Burials, 

§  6.  Boards  of  health  may  make  all  regulations  which  they  deem 
necessary  concerning  burial  grounds  and  interments  within  tneir  re- 
spective limits;  may  prohibit  the  use  of  tombs  by  undertakers 
(as  places  of  deposit  for  bodies  committed  to  them  tor  burial),  for 
the  purpose  of  speculation,  and  may  establish  penalties  not  exceed- 
ing $100,  for  any  breach  of  such  regulations. 

§  7.  Legal  notice  of  such  regulations  shall  be  publicly  given. 

§  8.  Before  a  tomb,  burial  ground  or  cemetery  is  cloAd  by  order 
of  the  board  of  health,  for  a  longer  time  than  one  month,  all  persons 
interested  shall  have  an  o|)portunity  to  be  heard,  and  personal  notice 
of  the  time  and  place  of  hearing  shall  be  given  as  therein  described. 

§  9.  Appeal  allowed  therefrom  to  Superior  Court  at  any  time 
within  six  months  from  the  date  of  the  order.  But  order  of  the 
board  shall  remain  in  force  until  decision  had  on  the  appeal. 

§  10.  If  order  is  sustained,  the  appellant  shall  bo  liable  for  double 
costs  in  favor  of  the  board  of  health  for  the  use  of  the  town  or  city. 

A.  D.  1871 — Chapter  1G7.     (Supplement  to  General  Statutes.) 

An  Act  concerning  Slaughter-lwuses  and  Noxious  amd  Offensivt 

Trades, 

§  2.  "Whenever  in  any  city  or  town,  containing  more  than  four  thou- 
sand inhabitants,  the  State  Board  of  Health  order  any  person  or  per- 
sons or  corporation  carrying  on  the  business  of  slaughtering  cattle, 
sheep  or  other  animals,  or  for  melting  or  rendering  establisnments, 
or  for  other  noxious  or  offensive  trades  in  any  building  or  premises  to 
desist  and  cease  from  carrying  on  such  trades,  etc.,  and  any  such 
persons  continue^  notwithstanding  such  order,  to  carry  on  such  trades 
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or  oocnpations  in  such  forbidden  boilding  or  premises,  they  shall 
forfeit  not  exceeding  $200  for  every  month  they  continue  so  to  oc- 
cupy the  premises  for  that  purpose  after  being  ordered  to  desist,  and 
in  like  proportion  for  a  shorter  time;  provided  that,  on  application 
to  the  Board  to  exercise  such  powers,  a  time  and  place  for  hearing 
tbe  parties  be  assigned  by  said  Board,  and  due  notice  given  thereof, 
lod  the  aforesaid  order  only  be  issued  after  such  notice  and  hearing. 

§  3.  The  Supreme  Judicial  Court,  or  any  one  of  the  justices  thereof, 
in  tenn  time  or  vacation,  shall  have  power  to  enforce  the  orders  of 
die  State  Board  of  Health  issued  under  section  2  of  this  act. 


The  State  Board  of  Health,  referred  to  as  above,  is  authorized  to 
be  established  under  act  (A.  D.  1869),  chapter  420,  and  is  as  follows: 
SEcmoK  1.  The  Governor,  with  the  advice  and  consent  of  the 
Council,  shall  appoint  seven  persons,  who  shall  constitute  the  Board 
A  Hodth  and  Vital  Statistics.  The  persons  so  appointed  to  hold  their 
oiEoes  for  seven  years  ;  provided  Xhfit  the  terms  of  office  of  the  seven 
first  shall  be  so  arranged  that  the  term  of  one  shall  expire  each  year, 
nd  all  yacancies,  in  whatever  way  occurring,  be  filled  by  the 
Governor  with  the  advice,  etc.,  as  aioresaid. 

§  2.  The  Board  shall  take  cognizance  of  the  interests  of  health  and 
Be  among  the  citizens.  They  shall  in  the  month  of  January  in 
fnrj  year  make  report  to  the  Legislature  of  their  doings,  investi- 
IMtionBand  discoveries  during  the  preceding  year,  with  such  sugges- 
|foiia  as  to  legislative  action  as  they  may  deem  necessary. 

5  8.  No  member,  except  the  Secretary,  shall  receive  any  compen- 

[i&Hi,  but  the  actual  personal  expenses  of  any  member  while  engaged 

'ithe  duties  of  the  Board  shall  be  paid. 

1 4.  Th^  Board  shall  examine  and  report  upon  the  effect  of  the 

of  intoxicating  liquors  upon  the  industry,  etc.,  health  and  lives 

i  tbe  citizens.     Also  what  additional  legislation,  if  any,  is  necessary. 

.|^  The  Board  shall  elect  a  Secretary,  who,  when  elected,  shall  be 

iber  of  the  Board. 

Act  1870,  chapter  365.  The  State  Board  of  Health  mav  order 

Y^snon  at  any  time,  engaged  in  the  business  of  slaughtering, 

^  \  six  miles  of  Faneuil  Hall  Market,  Boston,  and  not  upon  any 

in  the  harbor,  to  slaughter  his  cattle,  sheep,  or  other  animals, 

premises  of  the  corporation  of  the  "Butchers' Slaughtering  and 

tiii^  Association,"  located  in  the  town  of  Brighton,  provided 

thirty  days'  notice  shall  bo  given  to  such  person  by  the  Board, 

lif  after  such  order  said  person  shall  continue  to  conduct  his 

"Retain  a  way,  in  the  judgment  of  the  Board,  injurious  to  the 

'chealth,  Supreme  Court  or  any  justice  thereof,8itting  in  equity 

have  power  to  enforce  anv  such  order  by  injunction.     Any 

n   agCTieved  by   order  oi  the  Board  shall  have  a  right  to 

din  the  same  manner  as  such  right  is  given  by  chapter  26  of 

■eoeral  Statutes,  to  a  person  aggrieved  by  an  order  of  a  town 

I  of  health,  prohibiting  the  carrying  on  of  offensive  trades. 
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Chapter  167.  An  Act  concerning  SlaugUter-houses^  and  Noxiovs 
and  Offensive  Trades.     See  §  2. 

CaseB  Citea. 

1.  The  Legislature  can  conBtitiitionally  make  the  action  of  its  del- 
egate, in  revoking  a  license,  final,  and  not  subject  to  be  reviewed  by 
a  jury.  Although  the  Mass.  Stat.  1871,  chap.  167,  does  not  expressly 
give  to  a  person  aggrieved  by  an  order  of  the  State  Board  of  Health, 
under  section  2,  aojudging  his  business  to  be  a  nuisance,  a  right  of 
appeal  therefrom  to  a  jury,  yet  he  has  such  right.  Sawyer  v.  State 
Board  of  Health,  125  Mass.  182. 

2.  On  such  appeal  from  an  order,  prohibiting  the  business  of 
"slaughtering  and  rendering,"  on  certain  premises,  the  jury  may 
permit  the  business  of  '' slaughtering"  under  restrictions,  that  the 
cellar  be  concreted  in  concave  form,  that  no  swine  be  kept  within, 
and  that  all  offensive  matter  be  removed  before  a  certain  hour  in 
water-tight  boxes,  and  that  the  premises  be  kept  in  a  condition  of 
cleanliness  acceptable  to  the  local  board  of  health ;  Mass.  Gen.  Stat., 
chap.  26,  §  5,  requiring  the  board  to  wake  such  regulations  as  it 
deems  necessary  for  the  public  health.    lb. 

MiOHIQAN. 

When  the  board  of  health  of  a  township  necessarily  incurs  ex- 
penses in  providing  for  the  protection  of  its  inhabitants  against  a 
sickness  dangerous  to  the  public  health,  by  the  removal  of  persons 
infected,  to  a  building  provided  for  them,  such  expenses  are  a 
charge  against  the  county,  which  it  is  the  duty  of  the  board  of  super- 
visors to  allow.     People  v.  Supervisors  of  Macomby  3  Mich.  475. 

Boards  of  health  to  suppress  nuisances,  with  full  powers  of  en- 
forcing ordinances  for  registration  and  mortuary  statistics,  provided 
that  the  same  are  not  inconsistent  with  the  rules  and  regulations  of 
the  State  Board  of  Health  and  the  laws  of  the  State. 

Minnesota. 

By  chapter  10,  General  Statutes,  section  51  et  seq,,  the  town 
supervisors  constituted  under  this  act  (the  Township  Organization 
Act)  shall  constitute  a  board  of  health,  and  shall  have  and  exercise 
all  the  powers  necessary  for  the  preservation  of  the  public  health. 

Such  board  may  examine  into  all  nuisances,  sources  of  filth  and 
causes  of  sickness,  and  make  such  regulations  as  they  may  think 
necessary,  and  every  person  violating  such  rules,  when  duly  pub- 
lished, shall  be  deemed  guilty  of  a  misdemeanor,  and  punished  oy  a 
fine  not  exceeding  $100,  or  by  imprisonment  in  the  county  jail  not 
exceeding  three  months. 

Board  shall  order  the  owner  or  occupant  of  any  private  properb^ 
on  wliich  any  nuisance,  source  of  filth  or  cause  of  sickness  is  foano, 
to  remove  same  within  twenty-four  hours,  and  if  ho  neglects  heshall 
forfeit  not  exceeding  $50,  to  be  recovered  for  the  use  of  the  towHj 
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and  the  board  of  health  may  thea  remove  the  same  at  his  expense, 
orat  that  of  snch  other  person  as  has  permitted  the  same. 

If  board  are  refused  admission  to  any  building  or  vessel  in  their 
town  for  the  purpose  of  examining  and  destroying,  removing  or 
preventing,  any  nuisance,  source  of  filth  or  cause  of  sickness,  a  jus- 
tioe  of  the  peace  may,  upon  application,  issue  a  warrant  directing 
constables  to  accompany  two  or  more  members  of  the  board,  ana, 
onder  their  direction,  to  remove,  destroy,  etc.  Infected  person 
may  be  removed  by  direction  of  the  board  to  a  separate  house  with 
all  pro^r  appliances,  at  his  charge  or  that  of  liis  guardians,  if  able, 
otherwise  at  the  public  expense. 

Board  shall  provide  hospital  for  sick  and  infected  in  case  of  epidemic, 
and  may  cause  any  sick  or  infected  person  to  be  removed  there,  if 
lua  health  will  permit  it,  otherwise  the  place  where  he  remains  shall 
be  considered  a  hospital  under  regulations  of  the  board. 

By  chapter  101,  section  4,  whoever  inoculates  himself  or  any  other 
person,  or  sufiers  himself  to  be  inoculated  with  the  small-pox,  with 
intent  to  cause  the  prevalence  or  spread  of  this  infection,  shall,  be 
imprisoned  in  the  county  jail  not  more  than  one  year  or  by  fine 
not  exceeding  $500. 

Mississippi. 

By  chapter  32  (A.  D.  1880),  section  13,  a  chief  health  officer  shall 
be  appointed  in  each  county  in  the  State  by  the  Governor,  on  the 
nomination  of  the  State  Board  of  Health,  and  who  shall  be  a  physi- 
cian of  sanitary  attainments,  whose  term  of  oftice  shall  bo  for  two 
years,  subject  to  removal  by  the  Governor,  on  the  recommendation 
of  the  State  Board  of  Health. 

And  by  section  11,  all  incorporated  towns  shall  have  power  to 
pass  laws,  and  to  create  boards  of  health,  to  suppress  nuisances,  with 
fall  powers  of  enforcing  ordinances  for  registration  and  mortuary 
statistics,  provided  that  the  same  are  not  inconsistent  with  the 
rules  and  regulations  of  the  State  Board  of  Health  and  the  ^  ws  of 
the  State. 

Missouri. 

By  article  II  of  the  Revised  Statutes,  chapter  89,  sections  4586-9, 
4590-3  (A.  D.  1879),  a  health  department  shall  be  erected  in  all 
cities  of  the  first  class,  which  shall  be  manaored,  directed  and  con- 
trolled as  provided  by  this  article,  and  by  ordinances  of  such  city, 
by  a  boarcf  of  health  and  by  a  health  commissioner,  who  shall  be 
appointed  by  the  mayor  and  council.  His  tenure  of  office  shall  be 
four  years,  removable  by  the  mayor. 

There  shall  also  be  created  a  board  of  health,  which  shall  consist 
of  the  mayor,  the  presiding  officer  of  the  council,  a  commissioner  of 
police,  and  two  regular  practicing  physicians.  The  health  commis- 
sioner shall  be  an  officer  of  the  same  board.  Board  shall  meet  twice 
in  each  week  durin^r  the  year.  Three  members  shall  constitute  a 
qaorum,  and  it  shall  have  power  to  adopt  rules  and  regulations  for 
its  government. 
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Health  commiBBionor  shall  have  general  Bupervision  ovef  the  pub- 
lic liealth,  aud  he  is  empowered  to  make  snch  rules  and  regulations, 
with  the  approval  of  the  board,  as  will  tend  to  preserve  the  public 
health,  to  enter  into,  or  recjuire  any  employee  or  police  officer  to 
enter  upon  and  examine,  in  the  day-time,  all  buildings,  lots,  and 
places  of  every  description  within  the  city,  and  report  the  condition 
thereof  so  far  as  the  public  health  is  concerned  ;  to  abate  nuisances  — 
but  all  condemnations  must  first  be  approved  by  the  board  of 
health,  whose  action  shall  be  final.  Ho  shall  obey  all  lawful  orders 
of  the  board  of  health  and  shall  annually  report  to  the  mayor. 

Police  officers  are  required,  through  their  chief,  to  report  to  the 
health  commissioner  any  nuisance  or  accumulated  filth  existing  in 
the  city. 

The  superintendents  of  the  city  hospital,  the  female  hospital,  the 
insane  asylum,  and  of  quarantine,  when  necessary,  shall  be  under 
the  general  supervision  of  the  health  commissioner,  and  shall  be 
appointed  by  the  mayor,  with  the  approval  of  the  board  of  health. 

Health  commissioner  shall  have  power  to  notify  to  owners  of  the 
existence  of  any  nuisance  or  filth  on  their  premises,  after  officially 
so  declared  of  record  by  the  board  of  health,  to  abate  or  remove 
the  same.  A  fine  not  exceeding  $5o0  may  be  imposed  for  disobe- 
dience to  such  notification,  and  the  nuisance  shall  be  abated  and 
special  tax  bills  rendered  against  the  property,  but  the  owners  shall 
first  have  an  opportunity  to  be  heard  before. the  health  commissioner 
and  the  board  of  health,  if  they  so  desire. 

Whenever  the  mayor  shall  have  knowledge  that  any  malignant, 
infections  or  contagious  disease  or  epidemic  is  prevalent  in  the  city, 
or  will  probably  bm)me  so,  he  may  make  proclamation  to  that  efiect, 
and  after  that  the  health  commissioner,  with  the  approval  of  the 
board  of  health,  may  take  all  steps  necessary  to  suppress  or  mitigate 
such  disease,  and  may  employ  officers,  agents,  nurses,  servants,  es- 
tablish temporary  hospitals,  provide  all  things  necessary,  with  the 
advice  and  counsel  of  the  board  of  health,  provided  that  the  amonnt 
expended  shall  not  exceed  the  appropriation  for  the  health  depart- 
ment. 

New  Jebset. 

By  an  act  of  the  104th  Legislature  of  the  State  of  New  Jersey 
and  thirty-sixth  under  the  new  Constitution,  chapter  187,  session  of 
1880,  it  is  enacted  that  in  any  county  of  the  State  where  there  is  by 
law  a  board  of  health  and  vital  statistics,  such  shall  be  the  only 
legally  constituted  body  in  said  county,  or  in  any  municipality  or 
town  in  said  county,  having  power  to  make  ordinances  in  relatioii 
to  the  public  health  or  vitalstatistics. 

County  board  may  appoint  health  inspector,  a  graduated  physi* 
cian  or  chemist,  who  shall  receive  not  over  $1,500  a  year  as  salary, 
and  who  shall  be  subject  to  the  said  board.  Board  shall  also  appoint 
a  counselor  at  law  at  a  salary  of  $1,000  a  year,  his  office  being  ten- 
able for  two  years,  who  shall  bring  and  defend  all  suits  and  be  the 
legal  adviser  of  said  board.     Said  board  to  have  power  to  pass,  alter. 
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imeud  or  repeal  ordinances  in  relation  to  public  health  and  vital 
sUtisticB  in  said  county,  to  provide  against 

I.  Adalteration  of  foods  and  drinks,  or  any  kind  of  meat  or 
regetable  not  lit  for  human  food,  sold,  exposed  for  sale,  or  brought 
into  coanty  for  sale. 

3.  To  declare  what  shall  be  nuisances,  in  lots,  streets,  docks, 
wbarveB,  vessels,  piers,  and  all  public  or  private  places. 

8.  To  prevent  the  spread  of  dangerous,  epidemic,  or  contagious 
diseasesy  and  to  declare  when  same  has  become  epidemic. 

4.  To  regnlate  the  keeping  of  animals  and  the  slaughter  of  the  same. 

5.  To  regnlate,  control  or  prohibit  noxious  or  offensive  trades, 
attended  by  noisome  and  injurious  odors  and  otherwise  injurious  to 
property. 

6.  To  regulate,  license  and  control  all  night  scavengers  and  their 
occupations. 

7.  To  regulate,  control  and  prohibit  the  accumulating  of  manure, 
compost,  and  all  decaying  or  vegetable  substances. 

8.  To  prohibit  and  remove  all  or  any  nuisance,  or  offensive  matter 
ioany  public  highway,  etc.,  or  other  place,  public  or  private,  at  the 
expense  of  owner, 

II.  To  regulate  the  keeping  of  a  registry  of  the  vital  statistics  of 
Baid  county. 

13.  To  secure  sanitary  condition  of  tenement-houses,  prisons  and 
all  public  buildings. 

U.  To  regulate  the  cleaning  of  sewers,  and  the  dumping  of  gar- 
bage, and  the  filling  of  sunken  lots  or  marsh  land. 

15.  To  provide  for  filling  in  of  sunken  lots,  the  repositaries  of 
stagnant  water  in  the  built-up  portions  of  city. 

Board  of  health  may  prescribe  a  penalty  for  violation  of  their 
ordinances,  when  the  same  has  been  duly  published,  not  to  exceed 
$100  and  not  less  than  $10.  District  Courts,  justices  of  the  peace, 
and  recorders  may  issue  process  on  oath,  to  hear  and  determine  such 
ernes.  On  failure  to  pay  the  judgment  against  him,  together  with 
costs,  unless  an  appeal  is  granted,  defendant  to  be  committed  to 
county  jail  for  not  exceeding  ninety  days,  and  if  twice  convicted 
in  the  space  of  six  months,  then  in  addition  to  the  penalty,  defend- 
ant to  be  imprisoned  in  county  jail  or  work-house,  with  or  without 
hard  labor,  tor  one  day  for  eacn  dollar  of  the  penalty  ;  all  police  ofii- 
cers,  constables  and  health  inspectors  may  arrest  witfiout  warrant  any 
person  in  their  presence  violating  any  of  the  ordinances  of  said  board. 

By  chapter  220  of  same  act  and  session,  it  is  enacted  that  the 
State  Board  of  Health  shall  have  power  to  determine  whether 
pleuro-pneumonia,  rinderpest,  or  any  other  contagious  or  infectious 
disease  oxist  among  animals,  and  that  the  sum  of  $500  be  appro- 
priated to  defray  necessary  expenses  of  such  examinations. 

Owners  of  animals  required  to  notify  State  Board  of  the  existence 
of  such  disease ;  whereupon  said  animals  shall  be  quarantined  by 
said  Board  and  remedial  measures  adopted. 
Board,  in  its  discretion,  may  order  said  animals  to  be  slaugUtexed 

20 
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and  their  remains  buried  not  less  than  foar  feet  under  ground,  and 
the  places  where  they  were  kept  to  be  cleansed  and  disinfected. 

Two-thirds  of  the  appraised  value  of  such  animals  shall,  in  such 
cases,  be  paid  to  the  owner. 

Any  person  failing  to  notify  said  Board  of  the  existence  of  such 
diseases  shall  be  deemed  guilty  of  a  misdemeanor  and  be  liable  to  be 
fined  not  more  than  $200,  or  be  imprisoned  not  exceeding  one  year; 
both  at  discretion  of  the  court ;  and  further,  any  person  knowingly 
buying,  selling,  or  causing  to  be  bought  or  sold,  any  animal  affected  as 
aforesaid,  shall  be  deemed  guilty  of  a  misdemeanor,  and  be  liable  to 
a  fine  not  exceeding  $200,  or  imprisonment  not  exceeding  one  year; 
both  at  discretion  of  the  court. 

The  following  cases  have  been  decided  under  tho  statutes  of  the 
State  of  Wew  Jersey,  defining  the  nature,  character  and  powers  ot  a 
board  of  health — the  rights  of  citizens,  notwithstanding — what  con- 
stitutes a  nuisance,  and  the  mode  to  be  adopted  fo]>  ite  abatement, 
after  being  duly  adjudged  a  nuisance,  or  by  the  contravention  of 
some  ordinance,  denning  and  prescribing  the  mode  in  which  any 
pursuit  or  calling  may  bo  used  without  incurring  its  condemnation 
as  a  nuisance,  and  inimical  to  public  health. 

The  functions  of  a  board  of  health  are  of  an  executive  and  advi- 
sory, but  not  of  a  legislative  or  judicial  character.  A  resolution 
passed  by  said  board  declairing  plamtiffs  tannery  to  be  a  nuisance, 
IS  void.     Siais-^tarshall  v.  Trenton^  7  Vr.  283. 

Nor  can  a  city  recover  the  expense  of  filling  up  low  lands  of  a 
defendant ;  by  the  adoption  of  such  a  resolution  by  a  board  of  health, 
and  subsequent  notification  to  the  owner  (the  defendant)  to  do  so. 
Hutton  V.  Camden  (Nov.,  1876),  Court  of  Errors. 

The  board  of  health  of  the  city  of  Newark,  in  the  legitimate 
exercise  of  its  powers,  cannot  absolutely  prohibit  the  carrying  on  of 
a  lawful  business,  not  necessarily  a  nuisance,  but  which  may  oe  con* 
ducted  without  injury  or  danger  to  the  public  health,  and  without 
public  inconvenience.  They  will  be  confined,  in  their  interference 
with  the  lawful  business  of  any  individual,  to  such  interruptions  as  "^ 
may  be  reasonably  necessary  to  enable  them  to  abate  any  nuisance  *) 
he  may  create  in  conducting  it.      Weil  v.  Ruord^  9  C.  E.  Gr.  169.      < 

A  tannery  is  not  jper  %e  a  nuisance,  and  cannot  be  abated  by  street  vi 
commissioner  or  board  of  health,  until  adjudged  to  be  so  employed  >i 
as  to  be  inimical  to  public  health  or  safety,  or  until  the  owners  con-  :• 
travene  some  ordinance  prescribing  the  mode  in  which  it  or  any  other  >, 
calling  shall  be  used,  and  thereby  make  them  nuisances.  Stake-Mar^  \ 
8haU  v.  Cadwaladerj  7  Vr.  283.  ^^ 


^:. 
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Chapter  324  (April  10,  1850),  entitled  An  Act  for  the  Preaer-; 
vation  of  the  Public  Health,  V 

Section  1.  Local  boards  of  health  required  to  be  appointed  iil>?^ 
cities  and  incorporated  villages  once  in  every  year,  where  as  yet  no^ 
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bo&rd  of  health  existed,  consisting  of  not  less  than  two  nor  more 
than  seven  persons,  and  a  competent  physician  to  be  the  health 
officer. 

§  2.  The  supervisor  and  justices  of  the  peace,  or  the  major  part  of 
them,  of  each  town  in  the  State,  shall  be  a  board  of  health  for  each 
jear,  whenever,  in  the  opinion  of  the  majority  of  them,  the  public 
good  requires  it ;  and  they  appoint  a  physician  to  be  ofBcer  of  health. 
§  3.  The  several  boards  of  health  now  organized  in  any  city  or 
viJJap^c,  except  in  the  metropolitan  district,  and  the  several  boards  of 
health  consftituted  under  this  act,  shall  elect  a  president  and  secretary 
of  such  board,  and  it  shall  be  their  duty  (1)  to  meet  in  their  respective 
dties,  villages  and  towns  and  fix  and  determine  the  period  of  quar- 
antine to  which  vessels,  vehicles  or  persons  arriving  in  such  city,  etc., 
shall  be  subject,  with  power  subsequently  to  reduce  the  period  if  they 
deem  it  right.     (2)  To  prescribe  the  duties  of  the  officer  of  health  and 
ft  the  amount  of  his  compensasion.     (3)  To  make  orders  and  regu- 
lations concerning  the  place  and  mode  of  quarantine,  the  examination 
and  purification  of  vessels  and  other  craft  not  under  quarantine ;  the 
treatment  of  vessels,  articles  or  persons  thereof ;  regulation  of  inter- 
course with  infected  places  ;  the  apprehension,  separation  and  treat- 
ment of  emigrants,  etc.,  who  shall  have  been  exposed  to  any  con- 
tagious or  infectious  disease  ;  suppression  and  removal  of  nuisances, 
and  all  such  other  orders  and  regulations  as  tliey  may  deem  nec- 
essary.    (4)  To  regulate  and  prohibit  and  prevent  all  intercourse 
with  houses  and  places  and  their  occupants,  in  which  there  shall  bo 
any  one  suffering  from  infectious  or  contagious  disease.     (5)   To 
procure  suitable  places  for  the  reception  of  persons  sick  with  the 
Asiatic  or  malignant  cholera,  or  any  other  malignant  infectious  or 
contagious  disease,  and  to  procure  for  them,  if  necessary,  proper 
medical  treatment.  (6)  To  publish,  from  time  to  time,  all  orders  and 
n^ulations  of  general  obligation,  and  to  make,  without  publication, 
any  orders  in  special  and  individual  cases,  concerning  the  suppression 
and  removal  or  nuisances  and  other  matters  detrimental  to  tlie  public 
health,  and  to  serve  copies  thereof  upon  occupants  of  premises  desig- 
luited  as  nuisances.     (7)  To  issue  warrants  to  any  constable  within 
their  jurisdiction  to  apprehend  and  remove  such  persons  as  cannot 
otherwise  be  subjected  to  the  regulations ;  and  to  issue  warrants  to  the 
dieriffs  of  their  respective  counties  to  aid ;  all  of  which  officers  shall 
possess  power  to  execute  the  same.    And,  as  added  by  section  1,  chap- 
ter 559,  Laws  of  1870,  to  impose  penalties  for  the  violation  of,  or 
non-compliance  with  the  orders,  etc.,  and  to  maintain  actions  for  their 
recovery  not  exceeding  §100,  in  any  one  case,  or  to  restrain  by  in- 
iunction  or  otherwise  enforce,  as  mav  bj. 

§  4.  (As  amended  by  chap.  790,  Laws  of  1867.")  Every  person 
▼illfally  violating  or  refusing  to  obey  any  such  oraer  or  regulation 
ihall  be  deemed  guilty  of  a  misdemeanor,  and  on  conviction  shall 
be  subject  to  fine  or  imprisonment,  or  both,  such  fine  not  to  exceed 
IKOTK),  nor  such  imprisonment  two  years.  And  in  case  of  of  non- 
eompliance  with  any  order,  etc.,  so  served,  as  provided  in  subdivision 
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6  of  section  3  of  said  act  as  amended,  the  board  may  lawfully  enter 
upon  any  premises  and  remove  the  nuisance  or  other  matter  men- 
tioned in  the  order,  and  any  other  nuisance,  etc.,  found  there  exist- 
ing; expense  shall  be  a  charge  upon  the  occupant  or  occupants  and 
may  be  sued  for  in  the  name  of  the  board ;  and  the  judgment  ob- 
tained shall  be,  if  unsatisfied,  a  lien  upon  the  premises,  having  pref- 
erence over  all  other  liens  or  incumbrances  whatsoever,  and  the  said 
board  may  cause  the  premises  to  be  sold  for  satisfaction  of  such  lien 
and  the  expenses  of  the  sale  at  public  auction  of  the  premises,  all 
proper  notices  of  such  sale  having  been  duly  given  and  published. 
(Then  follows  the  definition  of  the  rights  and  security  of  the  pur- 
chaser of  the  said  lien  or  judgment.) 

§  5.  (As  amended  by  chap.  7C1,  Laws  of  1868.)  All  expenses  in- 
curred by  the  several  boards  shall  be  a  charge  only  on  their  respect- 
ive cities,  villages  and  towns. 

§  6.  Persons  supported  at  county  poor-house,  liable  to  be  infecttd 
by  any  pestilence  or  infectious  disease  existing  in  such  poor-house  or 
in  its  vicinity,  may,  upon  the  physician  of  such  county  poor-house 
certifying  tliat  the  health  of  such  inmates  is  thereby  endangered,  be 
removed  by  the  superintendent  to  such  suitable  place  as  may  be  des- 
ignated by  the  board  of  health  of  the  city,  etc.,  within  wliich  such 
poor-house  is  situate,  and  shall  be  there  maintained  at  the  expense 
of  the  county  and  provided  with  all  necessary  medical  attendance 
until  returned  or  otherwise  discharged. 

§  8.  The  city  and  county  of  Kew  York  are  exempted  from  the 
provisions  of  this  act.  See  Rogers  v.  Barker^  31  Barb.  447,  limit- 
ing the  power  for  the  suppression  of  nuisances  to  the  regulation  of 
nuisances  per  se.  Cannot  abate  a  mill-dam.  Ih,  But  see  chap. 
659,  Laws  of  1870,  subd.  9  of  section  3  of  this  act.  As  to  right  of 
trial  by  jury,  see  Board  of  Health  v.  Heiater^  37  N.  Y.  661. 

^^An  Act  relative  to  the  Puhlic  Tlealth  of  the  city  of  New  Tork^^ 
(18[:0,  chap.  275). 

Section  1.  The  legislative  powers  hitherto  vested  in  the  board  of 
health,  otherwise  than  as  herein  modified  or  altered,  shall  be  vested 
in  the  mayor  and  common  council  of  the  city  of  New  York. 

§  2.  Mayor  and  common  council  shall  be  known  as  the  board  of 
health,  of  which  ten  members  shall  constitute  a  quorum. 

§  4.  The  president  of  the  board  of  aldermen,  the  president  of  the 
board  of  assistant  aldermen,  health  oflBcer,  the  resident  physician, 
the  health  commissioner  and  city  inspector  shall  be  the  commission- 
ers of  health. 

§  6.  The  mayor  and  the  commissioners  shall  render  their  advice 
to  the  board  of  health,  and  to  the  city  inspector,  in  regard  to  all 
sanitary  matters. 

§§  6,  7.  Health  oflBcer  though  required  to  perform  all  the  duties 
specified,  and  such  other  duties  as  the  board  or  health  or  the  mayor 
and  commissioners  shall  lawfully  require,  may  appoint  a  deputy, 
for  whose  conduct  he  shall  be  responsible. 
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§§  8,  9.  The  resilient  physicinn  shall  vuit  all  sick  persons  reported 
to  the  board,  or  to  the  mayor  and  commissioner,  and  shall  perform 
snch  other  professional  duties  as  the  board  of  health  sliali  enjoin, 
and  the  health  commissioner,  under  direction  of  the  board  of  health, 
shall  assist  such  physician. 

§  15.  Board  of  health  may  appoint  as  many  visiting,  hospital  and 
oonsnlting  physidans  as  they  may  deem  necessary. 

§  16.  The  mayor,  with  the  advice  and  consent  of  the  board  of 
aldermen,  may  appoint  an  inspector  of  vessels,  who  shall,  nndcr  the 
direction  of  the  mayor  and  the  commissioners  of  health,  or  of  the 
board  of  health,  perform  the  duties  required  of  him  and  receive  the 
fees,  as  prescribed  by  the  act. 

§  17.  Such   inspector,   after  having  performed  any  service  re- 

Snired  of  hitn,  shall  make  an  immediate  report  to  the  board  of 
ealth,  or  to  the  mayor  and  the  commissioners. 

An  Act  to  establish  a  State  Board  of  Health. 

Passed  May  18,  1880 ;  three-fifths  being  present. 

The  People  of  the  State  of  New  TorJc^  represented  in  Senate  and 
Assembly f  do  enact  as  follows  : 

Section  1.  Within  twenty  days  after  the  passage  of  this  act,  the 
Governor,  by  and  with  the  advice  and  consent  of  the  Senate,  shall 
appoint  three  State  Commissionersof  Health,  two  to  be  graduates  of 
legally  constituted  medical  collei^es,  of  not  less  than  seven  years' 
practice  in  their  profession.  Said  Commi?sioncrs,  together  with  the 
Attorney-General,  the  Superintendent  of  t lie  State  Survey,  and  the 
Health  OflScer  of  the  port  of  Kew  York,  who  shall  be  ex-officio 
members  of  the  State  Board  of  Ilealtli;  and  three  other  persons  to 
be  appointed  by  the  Governor,  one  of  whom  shall  bo  a  commissioner 
of  health  of  the  board  of  health  of  the  city  of  Is'ew  York,  and  the 
others  shall  be  members  or  commissioners  of  health  of  regularly 
constituted  and  organized  boards  of  health  of  cities  of  the  State, 
filial  1  conFtitute  the  Board  of  11  ealth  of  the  State  of  New  York. 
Nothing  in  chapter  335  of  the  Laws  of  1873  of  the  State  of  New 
York,  or  in  laws  amending  the  same,  or  in  laws  constituting  boards 
of  health  in  the  various  cities  in  the  State,  shall  be  construed  to  pre- 
vent the  appointment  of  said  commissioners  of  boards  of  health  of 
cities ;  also  members  of  Board  of  Ilcalth  of  State  of  New  York,  and 
DO  appointment  to,  or  acceptance  of  an  office  thereof  under  this  law 
shall  be  held  to  vacate  any  office  previously  held  in  any  board  of 
health  of  any  city  in  this  State. 

§  2.  Said  three  State  Commissioners  shall  hold  office  for  three 
years,  and  whenever  a  vacancy  occurs,  the  place  shall  be  filled  as  in 
other  cases  provided  by  law,  and  the  other  Commissioners  shall, 
from  time  to  time,  be  designated  by  the  Governor,  as  occasion  may 
require,  or  as  their  places  may  be  vacited  in  the  Board  by  the  expira- 
tion of  their  several  terms  of  office. 

§  3.  Board  shall  meet  at  least,  once  in  ©very  three  moi\l\i6,  ftieX 
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meeting  being  held  in  city  of  Albany  within  two  weeks  after  the 
appointment  of  members  of  first  Board,  and  each  annual  meeting 
within  two  weeks  atler  the  1st  of  May,  each  year  after  the  first. 
They  shall  elect  annually  a  person  of  sKiU  and  experience  in  public 
health  duties,  and  sanitary  science,  to  be  their  Secretary  and  Execu- 
tive oflScer,  having  all  the  powers  of  a  member  of  the  Board,  with  the 
exception  of  voting  on  matters  relating  to  his  own  oflBce  and  duties. 
He  shall  hold  oflSce  for  three  years,  removable  for  cause,  after  full 
hearing,  by  a  majority  of  the  Board. 

§  4.  Board  may  appoint  committees,  to  whom  it  shall  delegate 
anthority  and  power. 

§  5.  Secretary  shall  receive  an  annual  salary  of  $3,000  and  nec- 
essary expenses. 

§  6.  Board  shall  take  cognizance  of  the  interests  of  health  and 
life,  and  shall  make  all  proper  investigations  in  respect  to  the  public 
health.  And  all  health  officers  and  boards  of  health  in  the  State 
shall  communicate  to  the  State  all  sanitary  information,  whether  in 
reports  or  otherwise,  as  may  be  useful. 

§  7.  State  Board  of  Health  shall  regulate  the  transfer  permits 
issued  by  local  boards  of  health  for  the  transportation  of  dead  bodies 
which  are  to  be  buried  beyond  the  limits  of  the  counties  where  the 
death  occurs.  Oonpons  are  required  to  be  attached  to  such  permits 
to  be  preserved  by  the  person  to  whom  such  dead  bodies  are  delivered 
for  transportation. 

§  8.  Governor  may  require  the  Board  to  examine  into  nuisances, 
and  upon  their  report  may  order  their  abatement.  Any  violation  of 
such  order  shall  be  held  and  punished  as  a  misdemeanor. 

§§  9, 10.  Local  board  n\B,y  select  any  one  of  its  officers  as  its  repre- 
sentative on  the  examination  of  any  nuisance.  Persons  may  be  en- 
gaged to  render  sanitary  services,  etc.,  and  persons  having  charge  of 
puolic  structures  shall  permit  and  facilitate  such  examination.  No 
more  than  $5,000  in  any  one  year  shall  be  expended  for  such  special 
sanitary  service. 

§  11.  Annnal  report  on  1st  December  in  each  year  shall  be  made 
to  the  Governor  of  the  State  upon  the  vital  statistics  and  sanitary 
condition  of  the  State.  Such  report  shall  contain  a  detailed  state- 
ment of  the  expenditui'e,  but  the  total  expenditure  for  any  one  year 
shall  not  exceed  $15,000. 

§  13.  Act  to  take  effect  immediately. 

Cases  Cited. 

1.  Powers  of  hoard  of  health. —  Powers  conferred  on  a  board 
of  health  for  such  an  important  object  as  the  preservation  of  the  pub- 
lic healthy  should  receive  a  liberal  construction  for  the  advancement 
of  the  ends  for  which  they  were  bestowed.  1869,  Gregory  v.  ^eio 
York,  40  N.  Y.  273. 

2.  The  board  of  health  of  the  city  of  New  York  have  power  to 
act  upon  a  particular  thing  dangerous  to  public  health,  and  cause  it 
to  be  abateu ;  but  they  have  not  power  to  assume,  in  advance,   that 
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all  the  sinks  and  privies  in  that  city  are  or  will  become  nuisances 
or  daogeroas  to  the  pnblic  health,  and  bind  the  city  by  a  contract 
for  the  removal  of  their  contents,     lb. 

Althoogh  the  power  to  "  regulate"  includes  the  power  to  prohibit 
1  shoghter-honse  in  a  city,  yet  a  power  to  "  regulate  and  license"  a 
business  or  trade  confers  no  powers  to  tax^it.  The  rules  and  regula- 
tions which  a  corporation  may  make  in  respect  to  business  or  trade, 
under  its  police  power,  are  such  only  as  have  relation  to  the  public 
health,  morals,  and  order  of  the  community.  Muhdbrink  v.  Long 
Branch  CornerSy   New  Jersey  Supreme  Court,  June,  1880. 

Tho8.  J.  Reedy  Plaintiff  in  Error ^  v.  The  People^  Defendants  in 

Error. 

It  is  only  when  a  regulation  of  the  board  has  been  made  and 
published  tfiat  a  person  can  be  convicted,  under  fourth  section  of  the 
act,  of  a  misdemeanor,  for  its  violation.  An  order  of  the  board  of 
health,  made  ex  parte  and  adjudging  certain  premises  to  be  a  com- 
mon nuisance,  is  not  such  a  regulation  as  is  contemplated  by  fourth 
section,  and  a  failure  to  complv  with  such  order  does  not  subject 
the  person  offending  to  punisnment  for  a  misdemeanor,  under 
lection  4.  These  regulations  are  to  be  in  the  nature  of  laws 
prescribed  and  published  in  contradistinction  to  a  judgment, 
sentence,  decree  or  order,  and  contemplates  the  exercise  of  a  power 
in  its  character,  legislative  rather  than  judicial.  Parker's  Crim. 
Rep.,  vol.  1,  p.  481. 

The  People^  ex  rel.  Savage^  v.  The  Board  of  Health  of  the  Oittj  of 

New  York. 

The  board  of  health  has  no  power  to  aaopt  a  resolution  declar- 
ing any  trade  or  occupation  carried  on  within  the  limits  of  the  city, 
to  be  a  nuisance  without  notice  to  the  party  conducting  the  same,  and 
giving  him  an  opportunity  to  be  heard  in  his  defense.  33  Barb.  344. 

John  Underwoody  Appdlanty  v.  John  Oreeny  Respondent. 

To  justify  a  conversion  of  plaintiffs  property,  under  a  city 
ordinance  directing  '*  all  dead  animals  "  *  *  *  "to  be  forthwith 
removed  and  disposed  of  by  removal  beyond  the  limits  of  tlie  city, 
or  otherwise,  so  as  most  efiectually  to  secure  the  public  health,''  it 
must  be  shown  that  the  dead  animals  removed  were,  or  would 
become,  in  some  way  dangerous  or  deleterious  to  public  health.  42 
X.  Y.  Rep.  140. 

On  May  12,  1884,  an  act  was  passed  by  the  State  Legislature 
authorizing  the  board  of  health  of  the  city  of  New  York  to  desig- 
nate and  set  apart  on  the  water  front  on  the  cast  side  of  New  York, 
one  or  more  places  of  sufficient  size  for  the  temporary  deposit  of 
stable  manure,  north  of  Forty-second  street.  Act  to  take  effect 
immediately.     107^A  Session^  chap.  278. 
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Aleo,  on  May  31,  1884,  an  act  was  passed  empowering  the  Gov- 
ernor in  the  exercise  of  his  judgment,  for  the  more  speedy  and 
economical  suppression,  or  for  preventing  the  spread  of  any  infec- 
tious or  contagions  disease  of  domestic  animals,  to  cause  to  be 
slaughtered  and  to  bo  disposed  of  afterward  any  animal  whicli,  by 
exposure  to  infection  or  contagion,  may  be  considered  after 
examination  to  be  liable  to  contract  or  to  communicate  the  disease 
sought  to  be  suppressed.  Provisions  for  ascertaining  and  award- 
ing the  value  oi  animals  slaughtered  are  added.  107th  Session^ 
chap,  418. 

Pennsylvania. 

1.  Tu  obtain  a  valid  lien  for  the  removal  of  a  nuisance  the  Board 
of  Health  must  strictly  pursue  the  provisions  of  the  act  of  1818  ; 
there  must  be  a  complamt  of  two  householders,  and  a  warrant  from 
a  justice.     Baxigh  v.  Sheriff  1  Phila.  82.  • 

2.  The  Board  have  final  jurisdiction  in  determining  the  fact  of 
nuisance,  which  they  order  to  be  removed.  Kennedy  v.  Board  of 
Healthy  2  Penn.  St.  866. 

3.  The  Board  of  Health  havenower  to  fence  a  lot,  if  necessary  for 
the  abatement  of  a  nuisance.      Wietar  v.  Addicksj  9  Phila.  145. 

4.  The  power  of  the  Board  of  Health  does  not  extend  to  the  re- 
moval of  tenants,  and  the  closing  up  of  their  houses,  unless  justified 
by  the  existence  of  pestilential  disease.  Eddy  v.  Board  of  UeaUh^ 
80  Leg.  Int.  392  ;  8.  C,  6  Leg.  Gaz.  881. 

5.  A  resolution  declaring  that  a  nuisance  exists  on  a  lot,  north 
and  south  of  Master,  between  Broad  and  Thirteenth  streets,  will  not 
sustain  a  claim  against  a  lot  at  the  south-west  corner  of  Thirteenth 

^  and  Master  streets.     Philadelphia  v.  Houseman^  2  Phila.  369. 

6.  What  will  justify  the  hauling  of  a  vessel  to  the  wharf  before 
being  visited  by  the  port  physician.  Board  of  Health  v.  MicreJcenj 
Purd.  Dig.,  10th  cd.,  1326. 

7.  The  Board  of  Health  may  recover  the  expenses  of  healing  sick 
passengers,  though  ordered  to  the  hospital,  before  the  oath  is  made. 
Board  of  Health  v.  Cope,  Purd.  Dig.,  loth  ed.,  1327. 

8.  The  action  of  a  lioard  of  Health,  fixing  the  compensation  of 
aphysician,  whom  they  were  empowered  to  employ,  is  conclnsivo. 

WiUiamsport  v.  Hichter  2  W.  N.  0.  682 ;  S.  C,  33  Leg.  Int.  321, 

Bhode  Island. 

By  the  General  Statutes  of  this  State,  title  VII,  chapter  35,  sections 
11  and  12,  the  several  town  councils  and  boards  of  aldermen  ehall 
be  ex  officio  boards  of  health  in  their  respective  towns^  and  may  make 
such  rules  and  regulations,  not  repugnant  to  law,  as  they  shall  judge 
proper  for  the  preservation  of  the  health  of  the  inhabitants  thereof, 
the  prevention  and  abatement  of  nuisances,  the  promotion  of  clean* 
liness,  the  removal  of  the  causes  and  the  prevention  of  the  intro- 
duction and  spread  of  any  contagious  or  infectious  disease  thcreiO| 
either  by  removing  the  inhabitants  of  their  respective  towns,  or  for* 
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biddiBg  or  regulating  ingress  or  e^ess  of  persons  to  and  from  the 
nme,  or  any  parts  tnereof,  or  otherwise ;  and,  in  case  of  seaport 
townSy  by  making  rales  and  regulations  respecting  quarantine. 

The  penalties  for  breach  of  such  rules  and  regulations  shall  not 
exceed  $300  fine  or  six  months'  imprisonment  for  any  one  offense, 
noless  otherwise  provided  by  law,  said  fine  to  inure,  one-half  to  the 
complainant  and  the  other  half  to  use  of  the  town. 

By  title  XIV,  chapter  74,  a  fine  of  $400  is  imposed  upon  every 
commander  of  any  vessel  which  shall  have  any  person  on  board  sick 
of  small-pox  or  any  contagious  or  infectious  distemper,  or  which  has 
had  any  such  sick  person  during  the  passaxre,  or  which  shall  come 
from  any  infected  port,  who  shall  anchor  within  one  mile  from  any 
poblic  ferry,  pier  or  landing  place,  or  permit  any  person  on  board 
to  be  landed,  or  any  one  to  come  on  board  without  license  first  had 
and  obtained  from  town  council  of  such  town  where  vessel  shall 
arrive. 

Such  commander  shall  keep  signals  in  the  shrouds.  Any  person 
coining  ashore  from  such  vessel,  without  license,  may  be  sent  back 
or  confined  on  shore,  and  shall  be  fined  $40  and  all  expenses. 

Town  council  shall  send  a  physician  or  other  suitable  person  to 
examine  and  make  report  of  true  state  of  such  vessel,  at  the  charge 
of  the  master  or  owner,  and  put  some  person  in  charge  and  effect- 
ually prevent  any  communication  therewith,  at  the  cnarge  of  the 
master  or  owner  thereof. 

Town  council  shall  confine  on  board,  or  send  to  some  hospital,  all 
persons  suffering  or  liable  to  suffer,  until  perfectly  recovered  and 
cleansed,  or  have  passed  a  suitable  quarantine  ;  and  also  all  persons 
^ho  have  gone  on  board  without  license,  at  tlie  charfje  of  such  per- 
sons respectively. 

Suitable  persons  shall  be  appointed  to  see  that  all  goods,  etc.,  in 
such  vessel  are  properly  cleansed  before  they  are  brought  into  any 
liouse,  shop  or  warehouse;  charges  to  be  borne  by  the  respective  own- 
ers, and  be  a  lien  on  such  goods,  etc. 

All  goods  clandestinely  landed  shall  be  forfeited,  one-third  to  use 
of  the  State,  and  two-thirds  to  use  of  the  person  suing  for  same. 

Any  person  coming  by  land  from  any  infected  place  into  this 
State,  within  ten  days  from  the  time  of  leaving  such  infected  place, 
shall  be  fined  not  exceeding  $100,  nor  less  than  $10. 

Every  householder  or  person  shall  inform  the  town  council  of  his 
town  of  any  case  of  small-pox,  etc.,  suspected  or  otherwise,  in  the 
place  where  he  dwells,  or  forfeit  $20  to  use  of  the  town. 

When  so  notified,  town  council  shall  set  a  proper  guard,  and  shall 
remove  such  person  to  hospital,  or  otherwise,  until  recovered  and 
cleansed,  or  have  performea  quarantine. 

Any  person  visiting  infected  houses  without  license  shall  for- 
feit for  every  such  offense  $20,  and  such  person  shall  be  confined 
for  the  purpose  of  purification,  or  have  performed  quarantine,  at 
the  discretion  of  town  council. 

Flag  to  be  placed  near  entrance  of  infected  house. 
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Every  person  convicted  of  willfully  spreading  sraall-pox  or  other 
infectious  disorder  shall  be  imprisoned  for  one  year,  and  if  any  person 
shall  die  of  such  complaint,  the  person  so  convicted  of  willfully 
spreading  the  same  snail  bo  lined  not  exceeding  $6,000  and  be 
imprisoned  not  more  than  five  years,  nor  less  tlian  one  year. 

Every  physician,  surgeon,  or  other  person  employed  by  any  town 
council,  as  aforesaid,  and  neglecting  his  duty,  shall  for  every  offense 
be  fined  $40. 

Town  council  may  cause  all  persons  living  in  an  infected  district 
to  be  removed,  after  due  notice,  at  their  own  expense,  unless  they 
are  unable  to  remove  themselves. 

Annual  gratuitous  vaccination  shall  be  provided,  and  public  vac- 
cinators appointed. 

The  above  act  is  amended  by  act  of  1873,  chapter  289,  so  far  as 
relates  to  small-pox  on  land,  but  the  enactments  are  substantially 
the  same. 

By  General  Statute,  title  XIV,  chapter  75,  "Of  Quarantine,"  each 
seaport  town  may  appoint  a  health  ofiicer,  who  shall  visit  all  vessels 
subject  to  quarantine,  to  be  paid  by  owners,  agents  or  commanders 
of  such  vessels.  Every  commander  of  a  vessel  refusing  to  obey  the 
rules  and  regulations  respecting  anchoring  on  quarantine  ground 
shall  be  fined  not  exceeding  $500,  and  not  less  than  $20,  and  any 
person  leaving  any  ship  or  vessel  under  order  of  quarantine,  with- 
out permission  of  the  nealth  ofiicer  or  town  council,  shall  forfeit  not 
exceeding  $20,  and  may  be  returned  on  board. 

Every  person  entering  into  city  of  Providence,  village  of  Paw- 
tuxet,  or  the  compact  part  of  the  town  of  Cranston  from  any  vessel 
bound  to  tliat  port  at  any  time  while  the  quarantine  regulations  arc 
in  force,  until  such  vessel  has  been  visited  and  examined  by  health 
ofiicer  and  permission  granted,  shall  forfeit  not  exceeding  $20,  and 
may  be  returned  to  such  vessel  in  case  she  is  under  quarantine. 

Tennessee. 

Corporate  bodies  are  subject,  as  are  natural  persons,  to  general 
laws  enacted  to  protect  and  promote  the  quiet,  comfort,  health  and 
safety  of  the  people,  unless  exempted  by  reason  of  express  stipulation 
in  their  charters,  or  by  reason  oi  plain  implication,  from  the  nature 
of  the  privileges  or  franchises  granted  by  their  charter. 

A  corporation  has  the  power  by  general  ordinances  to  prevent  the 
introduction  of  threatened  disease  or  pestilence  into  the  corporate 
limits,  as  small-pox  and  the  like;  but  it  cannot  exclude  particular 
persons.  Manchester  v.  Armstrong^  Nashville,  1874.  To  the  pow- 
ers expressly  delegated  are  to  be  added  those  incidental  powers 
necessary  and  proper  to  carry  out  the  express  power?.  2  Swan, 
864;  9Heis.518. 

The  common  law  of  England,  so  far  as  it  is  not  inconsistent  with 
the  form  of  government  and  the  nature  of  the  institutions,  and  not 
changed  by  statute,  is  in  force  in  Tennessee.     Mar.  and  Yerg.  226 ; 
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S Terg.  35,  484 ;  3  Hum.  267,  493 ;  10  Yeig.  434 ;  9  id.  486,  8J 
Tiil27;  6  id.  334. 

By  the  North  Carolina  Statntea  of  1778,  chapter  S,  Boetion 
ITU,  cliapt«r  31,  eectioa  7,  the  G-eneral  Statutes  of  England,  enaov 
prior  to  1607,  and  those  relating  to  Amoricaocoioo  tea,  were  adopt 
la  Kortli  Oaroliiia,  and  coDtinned  in  force  ia  Tenneeed^  by  the  a 
EJon  Act  ari7S9,  chapter  3,  and  by  the  Cunstitutions  of  1796  a- 
183*.  3  Yerg.  320 ;  1  id.  1,  291 ;  1  Over  144, 153  ;  S  Head,  82 
1  Ham.  77 ;  6  id.  29  ;  4  Hay.  271 ;  7  Yerg.  529  ;  9  id.  442:  2  Hn 
m ;  Meige,  476 ;  3  Hiun.  278 ;  until  repealed  by  the  Code,  41, 
the  vuar  1858. 

Wisooirem. 
Jioard  of  Health.     1.  £icpense  of  Nursmg^  etc. 

The  statute  in  respect  to  boards  of  health   empowers  them 
remove  a  person  sick  with  Binall-poz,  or  other  infcclioas  disease 
ii  separate  building,  and  to  provide  nurses  and  necesBarieB  for 
person  so  rensoved  ;  or  if  sadi  patient  cannot  safely  ba  removecL 
mske  like  provisions  for  him  where  he  is  (g§  9,   10,  chap.  82,  B. 
l'^53) ;  but  it  does  not  make  the  public  primarily  liable  in  either 
cue,  for  the  expense  of  nursing  and  neceBsaries.     KoSook  v,  OUy  <^ 
Smaa  Point,  37  W.  34S. 

It  will  tbnebesecn  that  boards  of  health,  whether  speciallT  coD- 


■titated  ae  Baoh,or  the  governioK  bodies  of  cities,  towns  ^_., 

if  dothed  with  the  properties  and  powers  of  a  board  of  health  them- 
lelrea,  are  legielatire  Dodiee  and  not  merely  ministerial  or  even 
judicial  tribunals.  It  is  eonseqeuntly  their  duty  to  deliberate  in 
determining  and  framing  their  oy-laws,  and  to  give  all  proper  pub- 
licity to  their  rules  and  regulations.  Their  powers  appear  to  be 
ample  if  only  efficiently  enforced,  but  a  lack  of  moral  oonrage  to 
pat  the  law  in  motion,  or  a  neglect  of  those  preliminary  notices 
which  the  law  requires,  will  render  nugatory  the  best  conceived 
theoriea  or  neutralize  in  practice  the  operation  of  the  most  beneficial 
imtitotioDB. 
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REPORT 


OF  THE  COMMITTEE  ON  DRAINAGE,  SEWERAGE  AND 

TOPOGRAPHY. 

The  work  of  the  committee  on  drainage,  sewerage  and  topog- 
raphy during  the  year  1885  has  comprised  investigations  and  reports 
on  some  twenty-eight  cases,  besides  a  number  of  others  where  advice 
has  been  given  to  localities  on  minor  questions  which  did  not  ap- 
pear to  call  for  special  examination,  the  facts  being  clearly  set  forth 
m  the  applications  themselves. 

The  investigations  covered  by  the  following  reports  relate  to  cases 
in  all  parts  of  the  State,  in  the  counties  of  Westchester,  Rockland, 
Dutchess,  Albany,  Fulton,  Montgomery,  Schenectady,  Oneida,  St. 
Lawrence,  Cortland,  Onondaga,  Broome,  Chemung,  Schuyler,  Liv- 
ingston, Ontario,  Monroe,  Orleans,  Wyoming,  Niagara  and  Chau- 
tauqua. The  subjects  considered  may  be  classified  under  the  heads 
of  drainage,  sewerage  and  water  supply. 

Drainage. 

The  canals  and  public  works  relating  thereto  have,  in  certain 
places,  caused  saturated  areas  or  swamp  grounds,  giving  rise  to  ma- 
laria. This  has  been  specially  the  case  with  regard  to  the  prisms 
of  the  abandoned  canals.  The  localities  affected  have  appealed  to 
the  State  Board  of  Health  to  examine  the  regions  and  determine,  if 
possible,  whether  life  and  health  were  endangered  by  the  condition 
of  these  public  works,  and  if  so,  to  advise  a  suitable  remedy. 

These  investigations  have  involved,  first,    the  determination  of 
4e  existence  of  miasmatic  disease  to  such  a  degree  as  to  lead  to  the 
»8picion  of  some  local  cause  or  causes ;  second,  the  determination 
<rf these  causes;  third,  the  devising  of  an  effectual  remedy  for  re- 
BW)Ting  the  insanitary  conditions  when  such  existed. 
If  miasmatic  disease  was  found  and  the  conditions  on   which  it 
^tended  seemed  to  be  caused  by  works  belonging  to  the  State, 
:4e committee  earnestly  recommended  that  the  State  apply  a  remedy 
^  one  was  easily  available.     There  can  be  no  question  that  at 
iBinira,  Horseheads,  Pino  Yalley,  Havana  and  Rome,  the  swampv 
Mition  of  the  abandoned  canal  beds  was  endangering  the  health 
W the  localities.     Means  were  devised  for  the  drainage  of  these  old 
p*l8,  and   appropriation  having  been  n]ade  by  the    Legislature 
|%>n  these  recommendations,  the  committee  have  given  their  advice 
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and  assistance  to  the  Superintendent  of  Public  Works  in  carrying 
out  the  drainage  plans  which  have  resulted  in  marked  sanitary 
improvements. 

The  work  at  Borne,  Havana  and  Horseheads  has  not  yet  been 
completed.  At  Rome  the  fall  of  the  ditch  is  so  slight  down  the 
center  of  the  canal,  that  the  Board  advised  that  the  bottom  of  the 
ditch  should  be  covered  with  plank  and  the  sides  two  feet  up  with 
cobble  stones.  The  fall  of  the  ditch  being  only  about  six-tentlis  of 
a  foot  to  a  mile,  the  maintenance  of  the  now  in  it  will  depend  upon 
the  grade  being  kept  even  and  perfect,  and  upon  reducing  the  iric- 
tion  to  a  minnnum.  It  was  considered  that  this  could  best  be 
accomplished  in  the  manner  described  in  the  report,  but  owing  to 
unusually  high  water  this  season  the  Superintendent  of  Public 
Works  considered  it  best  to  postpone  the  planking  and  paving  of 
the  work  to  the  coming  year.  The  drainage  works  at  Pine  Valley 
and  Havana  will  probably  be  complete  before  spring.  At  Elniira 
the  water  in  the  prism  oi  the  old  canal  was  being  seriously  polluted 
by  leakage  from  the  State  Reformatory  sewer,  wnich  was  so  situated 
that  a  part  of  it  could  not  be  covered  with  earth.  The  Board  having 
recommended  the  construction  of  a  new  sewer,  and  the  Legislature 
having  made  the  necessary  appropriations,  a  sewer  has  been  con- 
structed by  the  Superintendent  of  Public  Works,  under  the  advice 
of  the  committee,  but  subject  to  the  conditions  imposed  by  the 
city  of  Elmira  as  respects  the  hind  of  sewer  to  be  built  and 
the  route  to  be  followed. 

By  order  of  the  city  council  the  sewer  was  made  of  cement  pipe 
to  conform  to  the  other  sewers  of  the  city,  but  every  effort  was 
made,  by  inspecting  the  kind  of  cement  used,  to  have  the  pipe  of  the 
best  quality. 

Under  tne  law  the  city  must  agree  to  accept  and  maintain  the 
sower  as  a  part  of  the  city  system  giving  the  Kcforinatory  the  per- 
petual right  to  dispose  of  its  sewage  through  this  channel. 

Another  class  of  drainage  examinations  and  reports  have  been 
made  in  connection  with  swamps,  caused  by  building  railroad  em- 
bankments. Railroad  corporations  have  sometimes  created  serious 
miasmatic  conditions  by  the  construction  of  their  embankments. 
Where  localities  have  felt  endangered  from  this  cause,  appeal  has 
been  made  to  the  Board,  and  the  committee  have  caused  examina- 
tions and  reports  to  be  made.  Where  the  corporations  were  clearly 
at  fault  and  a  remedy  available,  the  changes  advised  by  the  Board 
have  usually  been  made.  Other  causes  have  been  investigated  and 
practical  remedies  devised  for  miasmatic  conditions,  produced  by 
mill-ponds  and  tidal  swamus. 

Sewage  Disposal. 

The  question  of  sewage  disposal  in  many  of  the  towns  and  public 
institutions  of  the  State  has  become  one  of  increasing  difficulty.  In 
the  treatment  of  these  subjects  large  sanitary  information  and  ex- 
perience, as  well  as  technical  engineering  knowledge  is  required* 
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The  vxUer  of  the  sewage  after  flowing  through  the  sewers  must 
eventaallj  be  returned  to  some  one  of  the  natural  water-courses  of 
the  r^on.  The  interest  of  all  those  on  the  lower  part  of  this  water- 
course require  the  maintaining  of  the  stream  in  a  practically  unpol- 
loted  oonoition.  The  amount  of  contamination  which  may  be  per- 
mitted in  any  stream  depends  upon  the  purpose  to  which  it  is  put, 
the  physical  condition  of  its  channel,  and  the  population  along  its 
banks. 

It  is  clear  that  the  water  of  the  sewage  must  be  turned  into  lak4s 
or  streams  ;  but  before  such  discharge  the  sewage  should  be  so 
treated  that  no  sanitary  evil  can  result  to  those  living  near  or  using  the 
stream.  The  exact  degree  to  which  it  is  necessary  to  purify  sewage 
in  order  to  secure  such  a  result  differs  with  the  circumstances  of  each 
case,  and  the  method  of  sewage  purification  will  in  each  case  depend 
upon  the  degree  of  purity  to  be  obtained  and  the  local  conditions  about 
the  outlet.  In  the  case  of  Lockport,  Mount  Vernon,  Middletown 
and  Warsaw,  the  committee  have  found  sewerage  to  be  essential  to 
the  health  of  the  towns,  and  that  they  must,  therefore,  advise  it. 
While  on  the  other  hand  it  has  been  necessary  to  consider  in  the 
disposal  of  this  sewage  the  health  and  interests  of  people  living  in 
other  towns  and  counties  on  the  streams  which  must  receive  the 
water  of  the  sewage. 

The  wants,  the  interests  and  the  rights  of  various  communities 
have  thus  to  be  considered,  and  the  plans  for  sewage  disposal 
adjusted  to  secure  the  desired  sanitary  improvements  without  pro- 
ducing evil  consequences.  In  the  case  of  the  Binghamton  asylum 
the  method  of  sewage  disposal  used  by  this  State  institution  was 
justly  causing  alarm  in  the  city  of  Binghamton,  and  on  the  recom- 
mendation of  the  Board,  appropriation  was  made  by  the  Legisla- 
ture, and  a  plan  devised  by  Mr.  Horace  Andrews,  civil  engineer, 
was  approved,  and  has  been  executed  with  most  satisfactory  results. 

Water  Supply. 

Since  the  formation  of  the  Board  its  advice  has  been  constantly 
Bought  as  to  the  purity  and  wholesomeness  of  various  water  supplies 
used  for  potable  purposes  by  cities  and  villages  throughout  the 
State.  After  an  experience  of  some  four  years  with  a  large  variety 
of  cases,  it  was  concluded  that  the  laws  of  the  State  were  not  suffi- 
cient to  secure  the  sanitary  protection  of  water  supplies.  The 
character  of  the  water  supplies  of  different  places  varies  so  much,  and 
the  dangers  of  pollution  are  so  different  in  different  places,  that  it 
was  impracticable  to  prepare  a  general  law  which  could  be  efficiently 
applied  without  being  unnecessarily  onerous  in  its  restrictions  to 
eome  localities.  A  law  was,  therefore,  prepared  and  recommended 
to  the  Legislature  by  the  State  Board,  and  with  slight  modification 
passed  by  the  last  Legislature.  This  law  imposes  uf^on  the  State 
IJoard  of  Health  the  duty  of  making  rules  and  regulations  for  the 
protection  of  potable  water  supplies  in  the  State,  and  gives  to  such 

22 


170  Annual  Report  of  the 

• 

rules  and  regulations  the  force  of  law  when  approved  by  the  county 
judge  of  the  county  in  which  the  water  supply  is  situated. 

The  effect  of  this  law  is  to  enable  the  State  Board  to  study  the 
special  dangers  which  threaten  any  particular  water  supply,  and  to 
adapt  the  protective  regulations  to  the  peculiar  dangers  of  the  case. 
Under  this  law  the  city  of  Rochester  and  the  village  of  Fredonia 
have  during  the  past  summer  had  rules  and  regulations  made  for 
the  protection  oi  their  water  supplies,  and  in  three  other  cases 
informal  advice  has  been  given  wliich  has  substantially  secured  the 
same  end. 

In  the  case  of  the  city  of  Kochester,  the  rules  and  regulations 
have  been  efficiently  carried  out,  although  the  water  supplies  come 
from  two  different  counties,  and  are  used  by  the  city  of  Rochester, 
situated  in  a  third  county.  They  have  protected  the  water  from 
pollution,  and  yet  have  not  proved  onerous  to  the  large  and  varied 
population  living  on  the  water-shed.  Not  only  have  the  rights  of 
the  property-owners  been  respected,  but  the  rules  made  primarily  for 
the  protection  of  the  people  of  Rochester  have  been  of  marked  san- 
itary advantage  by  proaucing  greater  care  and  cleanliness  in  the 
premises  of  those  living  on  the  water-shed. 

The  case  of  Cortland,  described  in  the  report  of  the  expert,  shows 
how  easily  the  health  of  the  whole  community  may  be  threatened 
by  the  willfulness  or  carelessness  of  a  single  individual,  as  to  the 
matter  of  polluting  a  public  water  supply.  Sometimes,  as  in  the 
case  of  Nyac^k,  the  danger  to  a  water  supply  arises  from  too  close 
proximity  to  cemeteries. 

Occasionally  where  water  is  stored,  the  raising  and  lowering  of  the 
lake  or  reservoir  undoubtedly  seriously  affects  the  health  of  tne  sur- 
rounding community.  Such  a  case  is  illustrated  ^at  Rye  lake,  in 
Westchester  county,  where  it  was  permitted  by  a  special  act  of  the 
Legislature. 

The  law  authorizing  the  formation  of  the  new  aqueduct  com- 
mission of  New  York  makes  it  the  duty  of  the  State  Board  of 
Health  to  frame  sanitary  rules  and  regulations  respecting  the  stor- 
age of  water  in  the  county  of  Westchester,  and  under  the  later  law 
or  1885,  the  Board  mav  at  any  time  be  called  upon  to  make  detailed 
rules  and  regulations  wr  the  protection  of  the  water  supply  of  the 
city  of  New  York. 

The  problem  of  protecting  the  health  of  the  people  of  Westchester 
county  from  the  ill  effects  of  the  storage  of  great  quantities  of 
water  for  the  use  of  New  York  city,  and  also  protecting  these 
waters  from  pollution,  is  a  difficult  and  complicated  one,  and  has  en- 
gaged the  serious  attention  of  the  committee,  and  of  Consulting 
Engineer  Gardiner.  As  yet  no  official  action  has  been  taken  in  the 
matter. 

The  case  t)f  the  city  of  Albany  affords  another  illustration  of 
what  has  been  accomplished  by  this  Board  in  securing  pure  water 
for  the  citizens  of  the  State.  Upon  examining  the  insanitary  condi- 
tion of  the  Albany  basin,  it  was  found,  during  a  careful  investigation 
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made  in  the  antumn  of  1884,  that  the  sewage  of  Albany  was  reach- 
ing its  water  supply,  which  was  taken  from  the  Hudson  river.  This 
led  to  an  examination  of  the  purity  of  the  Hudson  below  Trov,  and 
to  the  conclusion  on  the  part  of  the  committee,  that  the  Hudson 
river  above  Albany  was  receiving  so  much  sewage  as  probably  to 
render  it  untit  for  potable  purposes. 

As  the  danger  was  an  increasing  one,  the  Board  addressed  to  the 
mayor  and  commpn  conncil  of  tne  city  of  Albany,  in  November, 
1884,  the  following  resolution  : 

Resolved,  That  the  mayor  and  corporation  of  the  city  of  Albany 
be  advised  that,  in  the  judgment  of  the  State  Board  of  Health,  it 
is  important  that  a  thorough  investigation  be  made  of  the  dangers 
of  tlie  present  water  supply,  and  of  the  other  possible  sources  from 
whence  a  supply  could  be  obtained. 

The  full  report  of  the  Board  and  its  experts  was  published  and 
widely  distributed.  The  matter  provoked  much  discussion,  and  at 
last  resulted  in  the  creation  of  a  special  water  commission,  em- 
powered, as  the  State  Board  had  suggested,  to  examine  all  practicable 
sources  of  water  supply  to  the  city,  as  well  as  the  sanitary  condition 
of  the  Hudson  river  itself.  The  city  board  of  health  also  made  an 
investigation  of  the  condition  of  the  river.  Prof.  Mason,  of  Troy, 
after  a  very  thorough  chemical  analysis  of  samples  of  the  river  water, 
taken  between  Lansiugburgh  and  Albany,  condemtied  it  as  having 
already  become  polluted  with  sewage  beyond  the  limits  recognized 
among  chemists  as  safe.  The  chemist  of  the  special  commission, 
Prof.  Leeds,  arrived  at  the  same  conclusion,  and  the  commission 
condemned  the  river  water  as  now  famished  to  the  city,  as  unfit  for 

¥)table  purposes,  and  recommended  the  supply  from  another  source, 
heir  recommendations  were  adopted  by  the  common  council,  and 
tinder  the  law,  the  commission  are  empowered  to  proceed  to  fur- 
nish the  city  of  Albany  with  a  supply  of  pure  water. 

Such  satisfactory  results  encouraged  the  committee  in  making 
every  effort  to  follow  out  the  work  of  securing  pure  and  wholesome 
water  for  the  citizens  of  the  State,  by  investigating  water  supplies, 
detecting  sources  of  pollution  and  setting  clearly  before  the  people 
the  fects  ascertained,  and  the  direction  in  which  remedies  should  be 

Bought. 

ERASTUS  BROOKS, 

Chairman^ 
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Drainage  of  Abandoned  Canal,  Home. 
To  the  Committee  on  Drairuige^  Seweraye  and  Topography : 

Gentlemen — Chapter  312  of  the  Laws  of  1885  directs  the  drain- 
age of  the  channel  of  the  abandoned  canal  in  the  city  of  Rome  and 
makes  appropriation  therefor,  the  work  to  be  done  by  the  Superin- 
tendent of  Public  Works,  under  the  advice  and  direction  of  the  State 
Board  of  Health.  In  pursuance  of  this  act  the  matter  was  referred 
to  me  with  power,  and  Mr.  O.  S.  Wilson  was  sent  to  make  surveys 
of  the  ground  and  report  a  plan  for  the  drainage  of  the  canal.  His 
report  is  herewith  transmitted  with  my  approval  of  its  recommenda- 
tions, but  with  certain  modifications  as  to  the  size  and  character  of 
the  channel  which  it  is  proposed  to  construct.  The  exact  character 
of  the  drainage  channel  which  I  approve  is  hereinafter  described. 

Mr.  Wilson's  plan  was  made  when  the  water  was  very  high.  The 
water  is  now  low ;  and  after  examining  into  its  present  condition, 
Mr.  Wilson  is  agreed  with  me  as  to  the  modifications  of  his  plan. 

Before  discussing  the  details  of  this  drainage  plan,  Mr.  Wilson 
calls  attention  to  the  necessity  for  a  system  or  sewerage  in  Rome, 
and  to  the  present  unwholesome  methods  of  sewage  disposal  which 
are  practiced  there.  In  view  of  the  great  importance  of  this  mat- 
ter, 1  made  a  sanitary  reconnaisance  of  the  city  and  had  a  meeting 
with  the  mayor  of  the  city  and  the  board  of  health. 

The  streets  of  Rome  are  now  so  well  graded  and  the  gutters  so  woU 
paved  that  there  is  no  difficulty  as  regards  the  surface  drainage  of  the 
city.  Where  the  surface  grades  have  proved  too  flat  to  carry  oflf  storm 
water,  cheap  and  short  storm- water  sewers  have  been  laid  only  three 
or  four  feet  below  the  surface.  These  gutters  and  short  storm-water 
sewers  find  outlet  into  Wood's  creek ;  the  existing  canals  and  the  bed 
of  the  old  abandoned  canal  are  on  the  southern  side  of  the  city. 
There  are  severe  ordinances  against  turning  any  house  drainage  of 
any  kind  into  these  storm-water  ways,  and  the  ordinances  are  so 
rigidly  enforced  that  I  find  no  case  of  their  violation.  Where  the 
storm-watei  drains  of  the  city  enter  the  bed  of  the  abandoned  canal 
there  is  absolutely  no  evidence  of  any  pollution  from  this  cause. 

The  great  difficulty  in  Rome  arises  from  want  of  some  proper 
means  of  sewage  disposal.  The  greater  part  of  the  city  put  the 
filthy  wastes  of  their  dwelling  into  the  soil,  which  is  of  a  very  por- 
ous coarse  gravel,  down  to  the  level  of  the  ground  water,  wliich 
averages,  perhaps,  twenty  feet  below  the  surface  in  the  higher  part 
of  the  city. 

The  soil  is  so  poroas  that  the  leechings  from  the  privies  and  cess- 
pools pass  rapidly  away  to  the  ground  water.  The  city  has  an  ample 
water  supplv ;  and  where  people  have  abandoned  the  use  of  their 
wells,  they  have,  in  a  great  many  cases,  made  cess-pools  of  the  wells, 
so  that  an  enormous  amount  of  filth  is  reaching  the  ground  water 
directly. 

The  pollution  of  the  ground  water  and  of  the  soil  of  course  pol- 
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lates  the  wells  which  are  Btill  in  use,  and  in  this  way  very  seriously 
endangers  the  pablic  health.  It  also  endangers  the  health  of  all 
people  by  poisoning  the  ground  air  which  rises  througl;  the  cellars 
into  the  houses.  This  is  especially  while  the  ground  is  frozen,  so 
that  fevers  and  other  diseases,  resulting  from  filth  poisoning,  will  be 
very  likely  to  occur  in  the  latter  part  of  winter  or  early  spring  after 
the  people  have  been  breathing  polluted  air  for  several  months. 

The  soil  of  Korae  mnst  contain  from  30  to  40  per  cent  of  its  bulk 
of  air.  This  air,  being  in  contact  with  polluted  soil  and  the  grossly  pol- 
luted water,  must  of  itself  become  contaminated,  and  will  eventually 
produce  serious  consequence  to  the  public  health  of  the  city.  A 
small  number  of  people  have  built  private  sewers  which  empty  into 
the  canal.  The  sewage  from  the  hotels  finds  its  outlet  in  this  way. 
As  near  as  we  could  ascertain  there  are  some  twenty  private  drains 
carrying  sewage  which  enter  the  Black  river  and  Erie  canal  at  Rome. 
The  Superintendent  of  Public  Works  has  ordered  all  sewers  empty- 
ing into  the  canal  to  be  cut  off  after  reasonable  notice  to  the  own- 
ers. The  question  of  a  system  of  sewerage  must,  therefore,  be  im 
mediately  considered  by  the  citizens  of  Rome. 

With  this  view  I  made  a  very  general  reconnaissance  of  the  city, 
and  my  impression  is  that  it  could  be  sewered  by  the  separate  sys- 
tem which  will  provide  for  the  carrying  away  of  all  the  sewage  and 
for  the  drainage  of  cellars  at  a  cost  not  to  exceed  $100,000 ;  and 
that  the  outfall  for  this  system  may  either  be  into  Wood  creek  or 
into  Mohawk  river,  or  into  both,  and  that  to  prevent  the  creation  of 
nuisance  it  would  be  necessary  to  purify  the  sewage  before  the  afflu- 
ent 13  allowed  to  pass  into  either  of  these  streams. 

Drainage  of  Abandoned  Canal. 

The  channel  of  the  abandoned  canal  which  skirts  the  southern 
ride  of  the  city  of  Rome  is  about  11,000  feet  long.  The  fall  is  so 
slight  and  the  channel  so  large  that  in  time  of  low  water  the  flow  is 
almost  expended.  This  abandoned  channel  is  used  as  the  outfall 
for  five  large  ditches  which  drain  the  land  that  lies  to  the  south  of 
the  city,  it  is  of  great  importance  that  it  should  be  kept  open  as 
an  outfall  for  these  drains. 

The  surface  water  from  a  number  of  square  miles  reaches  the  old 
channel  so  that  in  time  of  heavy  rains  a  lar^e  amount  of  water  finds 
its  way  to  the  abandoned  canal ;  but  the  channel  of  this  canal  is  in 
its  present  condition  a  nuisance  owing  to  the  fact  that  very  large 
accumulations  of  organic  matter  have  taken  place  in  it,  owing  prin- 
cipally to  the  rapid  growth  and  decay  of  vegetation  in  the  channel. 
It  has  in  time  oi  low  water  carried  into  it  by  surface  waters  vegeta- 
tion from  the  surface  of  the  drainage  area. 

The  old  bottom  which  is  now  from  twelve  to  twenty  feet  broad 
is  covered  with  this  decomposing  organic  matter  or  with  a  thick 
growth  of  aquatic  plants  wnich  find  nourishment  from  it,  and  so 
impede  the  current  as  to  produce  stagnation  of  the  water.  In  only 
three  places  was  I  able  to  detect  house  or  manufacturing  wastes  en- 
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tering  into  tho  channel.  One  of  these  drains  was  from  the  knitting 
mill  and  there  was  no  question  that  it  brought  down  human  excre- 
ment. The  other  is  an  old  box  drain  opening  close  to  the  knitting 
mill  drain,  the  water  from  which  had  an  offensive  odor.  It  is  said 
that  this  drain  was  long  ago  cut  off  from  house  connections  and  that 
the  offensive  odor  from  the  water  is  due  to  the  fact  that  the  drain 
was  not  properly  cleaned  when  it  was  cut  off.  The  third  drain  is 
from  the  oil  tanks  and  brings  down  apparently  merely  oil  which 
creates  an  offensive  odor.  The  amount  of  organic  matter  brought 
down  by  these  is  so  very  small  that  the  condition  of  the  channel  of 
the  old  canal  below  them  is  hardly  any  worse  than  it  is  above. 
They  ought,  however,  to  be  cut  off,  and  nothing  but  storm  water 
should  be  allowed  to  enter  the  old  canal. 

It  appears,  therefore,  that  the  condition  of  the  channel  is  a  nuisance 
due  not  to  the  sewage  from  Rome  being  turned  into  it,  but  from 
accumulations  of  organic  matter  and  silt.  The  water  from  the  old 
canal  finds  outlet  into  Wood's  creek  just  above  Dockstatter  street. 
The  flow  of  this  creek  is  sufficient  to  prevent  any  accumulations  of 
water  in  tho  old  canal,  if  the  channel  of  the  canal  was  put  into  con- 
dition to  deliver  its  water  into  the  creek.  It  is,  however,  possible  to 
increase  the  flow  of  this  creek  by  a  small  expenditure  of  money. 

Plan  for  Drainage. 

i  examined  every  part  of  the  old  canal  from  the  dive  culvert  at 
Whitehall  creek  to  the  entrance  into  Wood  creek,  and  also  the 
channel  at  Wood  creek  to  the  culvert  under  the  Erie  canal,  a  total 
distance  of  nearl v  five  miles.  From  Whitehall  creek  down  to  Lawrence 
street  the  fall  oi  the  old  canal  is  so  slight  and  the  channel  so  broad 
and  so  filled  with  vegetation  and  the  amount  of  water  entering  the 
canal  is  so  small  that  no  fiow  is  perceptible.  It  is  not  until  after 
passing  the  entrance  to  a  large  drainage  ditch  below  Lawrence  street 
that  a  marked  flow  is  observed.  From  James  street  down  the  fall 
increases,  due  to  the  channel  having  been  cleaned  some  years  ago, 
and  here  a  very  marked  flow  begins.  From  James  street  down  to 
Jav  the  flow  at  present,  except  where  it  is  dumped  into  pools,  is 
sumcient  to  prevent  any  stagnation.  The  fall  here  is  about  nine 
inches  to  the  thousand  feet.  Above  Lawrence  street  there  are  no 
houses  in  the  neighborhood  of  tho  old  canal,  nor  are  there  likely 
to  be. 

The  old  canal  passed  out  of  the  settled  portion  of  Rome  at  Jay 
street.  It  is  of  tlie  utmost  importance  to  the  health  of  the  people 
that  the  channel  should  be  in  perfect  sanitary  condition  between 
Lawrence  and  Jay  streets,  a  distance  of  5,725  feet.  Below  Jay  street 
a  perfect  cleanliness  of  the  channel  is  of  less  importance;  but  its 
grade  is  full  of  importance  as  facilitating  the  outfall  of  the  upper 
part  of  the  channel. 

From  Mr.  Wilson's  profile  it  appears  that  the  best  grade  can  be 
secured  bv  cutting  down  the  channel  of  the  old  canal  in  the  upper 
part  of  Wood's  creek,  making  an  even  grade  from  Lawrence  street 
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and  Dockstatter  avenaei  near  the  Haminel  farm.  This  is  a  distance 
of  8,865  feet.  The  fall  will  be  aboat  six  and  one-half  inches  to  the 
thousand  feet  The  grade  secured  will  be  almost  as  good  as  if  an 
even  grade  shonld  be  made  from  Lawrence  street  to  the  canal  cqI- 
rerij  a  distance  of  21,000  feet.  The  fall  from  Lawrence  street  to 
the  canal  calvert  is  some  thirteen  feet.  And  if  the  old  oanal  and 
Wood  creek  were  graded  to  an  even  grade  the  fall  would  be  about 
seven  inches  to  the  thousand  feet.  It,  therefore,  appears  that  in  the 
matter  of  grade  there  would  practically  be  no  dinerence  between  a 
plan  contemplating  a  rectification  of  Wood  creek  and  one  that  would 
simply  secure  the  grading  of  the  old  canal  channel.  I,  thereforCi 
recommend  that  the  channel  of  the  old  canal  between  Lawrence  street 
and  the  dry-dock  culvert  and  the  ditch  and  channel  of  Wood  creek 
from  the  dry-dock  culvert  to  Dockstatter  avenue,  be  graded  to  a 
slope  of  six  and  one-half  inches  to  the  thousand  feet.  As  reu^ards 
the  size  of  this  channel  it  is  important  to  its  low-water  flow  that  it 
should  be  as  small  as  possible. 

From  an  examination  of  the  banks  of  the  stream  I  find  that  the 
floods  in  the  old  canal  move  so  slowly  that  there  is  no  perceptible 
washing  of  the  banks  down  to  within  six  inches  of  the  low-water 
surface.  A  heavy  sod  grows  on  these  banks,  which  is  not  disturbed 
by  the  floods  that  sometimes  cover  them. 

In  view  of  this  fact  and  of  the  very  small  amount  of  water  flow- 
ing in  the  channel  in  summer,  when  it  is  most  important  that  it 
should  not  stagnate,  I  recommend  that  the  cross  section  of  the 
channel  be  made  only  two  feet  on  the  botttm  and  two  feet  deep, 
with  slopes  of  one  and  one-half  to  one.  This  will  give  a  channel  of 
two  feet  wide  on  the  bottom  and  eight  feet  on  the  top,  with  a  depth 
of  two  feet. 

I  recommend  that  the  bottom  of  this  channel  be  madeof  two-inch 
plank  in  order  to  secure  smoothness  and  the  most  rapid  flow  on  the 
light  grade.  The  smoothness  of  the  bottom  will  also  facilitate 
cleaning. 

The  slopes  of  the  channel  should,  as  Mr.  Wilson  recommends,  be 
made  of  cobble  stones.  These  slopes  will  measure  four  feet  on  their 
surface.  The  channel  here  described  will  provide  for  the  flow  of  the 
stream  at  all  times,  except  unusual  floods.  To  prevent  the  washing 
from  floods,  the  bank  above  the  cobble  stones  should  be  sodded. 
There  are  plenty  of  sods  growin^^  now  upon  the  banks  to  accomplish 
this  at  a  very  small  cost.  I  consider  sodding  better  than  sowing  the 
banks  with  grass,  because  the  sods  already  on  the  borders  of  the  old 
channel  have  a  very  large  mass  of  roots,  which  will  very  effectually 
prevent  any  washing  in  time  of  floods.  The  general  level  of  the 
ground  being  some  flve  or  six  feet  above  the  old  channel,  the  water- 
way included  between  the  sodded  banks  will  be  ample  to  carry  off 
fresiiets,  and  the  movement  will  be  so  slow  that  it  is  not  probable 
that  any  wash  will  take  place.  A  diagram  of  the  channel  described 
is  here  pven. 

AlK>ve  Lawrence  street,  I  agree  with  Mr.  Wilson  that  tho  oiA^ 
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method  of  treatment  will  be  to  partially  fill  the  old  channel,  leaving 
a  narrow  ditch  for  drainage  purposes.  This  filling  need  not  be 
deep  to  secure  a  great  improvement  in  its  sanitary  condition.  A 
filling  of  a  foot  and  a  half  in  the  center  of  the  channel,  and  of  three 
feet  on  the  sides  would  remedy  the  greater  part  of  the  evil  which 
now  exists  in  this  raw,  swampy  and  stagnant  channel. 

A  small  sum  should  be  expended  in  cleaning  out  the  channel  of 
Wood  creek,  and  in  cntting  away  a  few  shallow  bars  which  impeded 
the  fiow  of  the  stream,  \\rith  these  slight  modifications  in  the 
channel  there  will  be  ample  outfall  for  the  water  from  the  old 
canal. 

The  first  and  most  important  part  of  the  work  is  the  grading  from 
Dockstatter  avenue  to  Lawrence  street,  and  the  constructing  and 
paving  of  the  channel  from  Jay  to  Lawrence  streets.  The  appropria- 
tion is  imdoubtedly  sufiicient  to  accomplish  this,  and  leave  some- 
thing over  toward  filling  the  canal  above  Lawrence  street,  and  the 
carrying  out  of  the  measures  suggested  for  the  improvement  of  the 
flow  of  W  ood  creek. 

Very  respectfully  yours, 

JAMES  T.  GAEDINER, 

Consulting  JEnffineer. 

Report  of  Mr.  Wilson. 
James  T.  Gardiner,  Esq.,  Consulting  Engineer: 

Sir — The  city  of  Rome,  N.  T.,  contains  about  12,000  inhabit- 
ants, and  is  situated  upon  a  low  divide  between  the  waters  of  the 
Hudson  and  those  of  the  St,  Lawrence  river. 

The  Mohawk  river  flows  through  the  east  and  Wood  creek  through 
the  west  side  of  the  city.  The  divide  between  these  is  less  than 
twenty  feet  high  in  most  of  the  city  and  is  not  easily  located.  It  is 
I  believe  the  only  city  in  America  that  can  sewer  naturally  into  two 
great  river  systems. 

The  Black  River  canal  joins  the  Erie  at  Rome.  At  an  early  day 
a  canal  with  locks  joined  the  Mohawk  river  and  Wood  creek,  evi- 
dences of  which  still  exist. 

Before  the  enlargement  of  the  Erie  the  main  canal  ran  near  the 
southern  limit  of  the  present  city  but  was  abandoned  about  forty 
years  ago.  The  land  south  of  the  city  lying  between  Whitehall's  and 
Mud  creeks  is  very  flat  and  swampy.  Much  of  this  land  has  been 
reclaimed.  About  thirty  years  ago  legal  steps  were  taken  to  drain 
this  area,  and  ditches  were  dug  draining  into  the  abandoned  canal, 
some  of  which  are  indicated  in  the  accompanying  map.  The  soil 
upon  which  the  city  is  built  is  loam  or  sand  from  one  to  three  feet 
deep,  underlying  which  is  about  eight  feet  of  very  coarse  gravel ; 
then  a  stratum  of  clay  varying  from  a  few  inches  to  two  leet  in 
thickness,  and  beneath  this  is  a  stratum  of  finer  water-washed 
gravel. 
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City  Watkr  Supply, 

About  twelve  years  ago  a  system  of  water- works  was  put  in,  tak- 
ing the  water  from  the  Mohawk,  about  two  miles  north  of  the  city. 
At  present  about  one-half  of  the  population  relies  upon  common  dug 
or  driven  wells  that  range  from  twenty  to  thirty-five  feet  in  depth. 
Some  uneasiness  exists  respecting  the  purity  of  the  Mohawk  river 
water  furnished,  owing  largely  to  the  amount  of  earth  in  suspension. 
Althons^h  I  made  no  special  examination  I  venture  the  opinion  that 
the  hydrant  water  is  vastly  superior  to  any  well  water  in  the  city 
for  reasons  that  will  be  given  below. 

Drains  and  Sewers. 

The  city  has  put  in  more  than  a  mile  of  sewer  pipe-drains  to  carry 
off  the  surface  rain  and  snow  water  from  the  streets.  One  of  these 
sowers  empties  into  the  old  canal  under  the  James  street  bridge. 
A»  might  be  expected  some  of  the  residents  are  desirous  of  putting 
their  house  sewage  into  these  drains;  but  the  local  board  of  health 
ire  determined  to  keep  such  sewage  out  and  deserve  much  credit  for 
their  watchfulness  and  care  in  this  matter.  Some  of  the  hotels  and 
business  places  and  a  few  residences  have  sewers  leading  to  the  Erie 
and  Black  River  canals  winch  empty  sewage.  There  are  about  twenty 
guch  sewers,  most  of  them  emptying  below  the  water-line  when  the 
canals  are  full.  Rome  is  on  the  long  level,  nearly  sixty  miles  in 
length,  of  the  Erie  canal,  and  the  summer  How  of  the  Mohawk  river 
and  Wood  creek  is  taken  into  the  canal.  These  together  with  the 
water  locked  down  the  Black  River  canal  forms  the  principal  feeder 
for  this  long  summit  level.  As  a  result  there  is  a  current  in  the 
canal  both  ways  from  Rome  and  the  sewage  emptied  in  is  carried 
away  from  the  city.  While  this  method  of  eewage  disposal  is  a  bene- 
5t  to  Rome  it  is  contrary  to  law  and  should  be  discontinued.  Some 
residences  supplied  with  river  water  that  are  too  far  from  the  ciinals 
to  sewer  into  them  economically  have  cess-pools  into  wliicii  house 
sewage  is  run.  Some  of  these  cess-pools  are  old  abandoned  wells  dug 
into  the  waier-bearinp:  strata,  from  which,  as  stated  above,  about  half 
the  citizens  derive  their  water  supply.  It  is  evident  that  this 
method  of  sewage  disposal  is  the  very  worst  that  could  be  devised 
ind  it  will,  sooner  or  later,  be  fruitful  in  producing  and  spreading 
disease. 

Thccitv  has  no  svstem  of  sewers,  and  the  distiince  to  which  it 
seems  necessary  to  go  for  an  outlet  has  acted  as  an  insurmountable 
barrier  when  the  subject  has  been  broached.  It  will  bo  necessary 
to  *^o  a!x)ut  two  miles  Ciist  to  reach  a  sufficient  summer  How  in  the 
Mohawk  to  empty  sewage  into ;  or  about  the  same  distance  west  to 
re!ich  a  similar  state  of  water  in  Wood  creek.  Tlie  city  of  Rome  is 
well  ada[)ted  to  enjoy  the  advantages  of  the  separate  system  of  sewers 
and  it  can  better  afford  to  put  such  a  system  in  now,  than  run  the 
risks  they  now  do,  which  would  be  much  enhanced  should  the  sewers 
now  emptying  into  the  canals  be  cut  off  by  the  State  authorities,  aa 
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they  donbtless  should  and  probably  will  bo.     The  city  is  now 
ing  a  low  death-rate. 

After  the  preceding  remarks  of  a  general  character,  I  now  apj 
the  main  subject  of  this  report. 

Thb  Abandoned  Canal. 

This  extends  from  the  road  near  the  dive  culvert,  through 
Whitehall's  creek  passes  under  the  Erie  canal,  on  its  way 
Mohawk,  about  two  and  one-tenth  miles  north-westward,  to  lu 
dry  dock. 

Along  the  line  of  this  old  canal  several  ditches  enter  fron 
sides,  which  with  the  overflow  of  Whitehall's  creek  in  the  i 
makes  quite  a  stream,  but  in  summer  forms  an  elongated  ce 
with  little  water,  and   that  stagnant.     The  bottom  is  iillec 
a(iuatic  vegetation  which  hinders  what  little  flow  of  water  tl 
from  rains.     At  the  crossing  of  Lawrence  street,  which  crossc 
angle  with  the  canal,  there  is  a  stone  arch  culvert  which  ma 
angle  with  both  the  street  and  the  canal,   that  throws   the 
leaving  it  against  the  cemetery  bank,  with  the  effect  of  washii 
bank  away,  and  washing  a  hole  out  in  the  canal  bed.     Effort 
been  made  to  protect  this  bank,  but  so  far  have  failed.     At  ; 
street  a  sewer  empties ;  on  the  east  side  of  the  N.  T.  C. 
crossing  a  drain  from  the  knitting  mill  empties.     I  <lid  notaai 
if  any  deleterious  material  is  emptied  there.     About  a  hnndi* 
west  of  said  railroad  crossing  a  drain  enters  from  the  north  '. 
empties  more  or  less  oil  refuse,  which  not  only  renders  1 
offensive,  but  pollutes  the  water  perceptibly  for  a  mile  helovf 
drain  is  a  nuisance  and  should  be  abated.     At  the  west  end  4 
stretch  of  abandoned  canal  the  water  enters  Wood  creek,  wlii 
been  straightened  at  this  point  for  about  600  feet.     At  thid 
also  is  a  culvert  under  the  R.,  W.  &  O.  R.  R.,  thrun^^jh  wlii 
water  from  the  dry  dock,  when  it  is  em])tied,  enters  tlie  old 
The  difference  of  level  in  the  canal  is  so  slight  (see  i)rotilc)  i 
summer  the  emptying  of  the  dry  dock  suddenly,  of  so  Lirii^o 
nine  of  water,  causes  a  back  water  flow  as  far  as  Jay  street, 
the  creek  below  gradually  carries  it  olf.     A  deep  hole  Im 
washed  out  below  said  railroad  culvert.     The  only  ])lace  \v\U 
water  from  the  old  canal  can  i'^t  throuich  under  the  Erie  c 
about  two  miles — two  and  six-tenths  miles  by  the  windings 
crerk — west  of  this  railroad  culvert,  where  a  culvert  wa^  con3 
for  Wood  creek.     About  half  wav  down  this  creek  Mud  crcet 
it  from  the  south,  and  is  about  the  size  of  Wood  creek  abc 
junction.     These  creeks  run  throng) i  low  land,  are  from  n:c 
teen  feet  wide  and  about  four  feet  deep.     There  are  several 
where  fallen  trees  and  stumps  have  formed  partial  dams. 

At  the  time  of  my  survey  the  streams  were  unusually  higli 
to  frequent  heavy  rains,  and  while  tlie  profile  given  is  f.iirl 
rate,  I  will  re-run  the  levels  during  low  water  and  give  a  mo 

t)rotile  and  grade  before  work  is  begun,  frequent  benches 
>oen  left  for  this  ])urpose. 
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Peoposed  Plan. 

As  it  will  be  necessary  to  provide  a  free  outlet  for  the  drainage 
(rfthe  canal,  I  would  propose  the  removal  of  the  trees  and  other 
obstnictions  in  the  creek  channel,  and  would  advise  that  an  extreme 
limit  of  $500  be  the  amount  to  be  expended  in  the  removal  of  ob- 
itroctions  and  bars.     Much  less  than  that  amount  may  suffice. 

Through  the  old  canal  bed  I  propose  to  narrow  the  water  channel 
for  the  summer  tiow  of  water.  To  dig  a  ditch  about  four  feet  wide 
00  the  bottom  with  sloping  sides  of  one  and  a  half  or  two  to  one  ; 
to  be  paved  (see  sketch  appended)  with  stone  in  ground  too  soft 
to  remain  in  place  unsupported.  I  think  hard  clay  or  gravel  will 
be  found  most  of  the  way  that  will  not  require  paving. 

The  length  of  the  old  abandoned  canal  is  about  11,000 
feet  The  ^itch  should  be  dug  through  the  entire  length,  the  ma- 
terial thrown  up  on  the  bank,  the  whole  bottom  afterward  covered 
with  clean  earth  from  the  banks.  Cobble  stones  can  be  obtained 
fcr  eighty  cents  per  cubic  yard,  delivered,  which  will  pave  about 
fifty  square  feet  of  surface,  as  the  stones  should  be  somewhat  larger 
tki  ordinarily  used  in  street  paving.  The  paving  of  the  sides  of 
Ikditcli  to  be  stopped  at  a  height  of  about  three  feet  from  the  bot- 
tan.  There  would  be  about  sixteen  square  feet  of  paving  per  foot 
rfJcngth  of  ditch,  and  about  one  cubic  yard  of  excavation. 

f  consider  the  following  a  liberal  estimate  per  foot  of  length  of 
the  ditch  : 

16  square  feet  paving,  at  4  cejits $0  64 

1  cubic  yard  excavation,  at  15  cents 15 

.  $0  79 


I  would  suggest  that,  so  far  as  practicable,  the  proposed  ditcli  be 
eorapleted  and  paved  at  the  west  end  and  as  far  east  as  possible,  so 
that  what  is  done  may  be  of  permanent  value.  The  State  may  never 
need  this  land  for  canal  purposes  again,  and  were  it  not  necessary  to 
ppivide  a  ditch  for  draining  the  low  land  on  the  divide,  it  might  be 
the  cheapest  in  the  end  to  fill  the  canal  as  it  was  originally ;  still  if  it 
en  be  made  unobjectionable  from  a  sanitary  standpoint  and  still 
mtwer  as  a  main  drainage  ditch,  it  will  be  of  great  benefit  to  the 
adjacent  owners  and  indirectly  to  the  State  at  large  ;  at  the  same 
time  it  would  bo  to  the  advantage  of  all  living  near  it  to  see 
tluiC  it  is  not  made  a  dumping  ground  for  dead  animals  and  other 
objectionable  refuse,  simply  because  it  is  ^tate  land  and  not  con- 
timally  under  close  supervision. 

I  would  suggest  that  the  bank  of  the  creek  opposite  the  culvert 
at  the  dry  dock  be  protected  so  it  will  not  wash.  I  am  not  certain 
tLat  it  is  the  province  of  the  State  to  do  this,  however. 
I  \  heavy  wing  wall  of  stone  at  the  lower  end  of  the  culvert,  under 
■he  Lawrence  street  crossing,  should  be  so  constructed  as  to  turn  the 
kirrent  in 3  direction  parallel  to  the  center  of  the  canal.     It  would. 
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in  my  judgment,  prevent  the  washing  of  the  cemetery  bank,  and 
would  cost  about  $50.  It  may  also  be  necessary  to  do  some 
cleaning  out  of  a  channel  of  Whitehall's  creek,  but  nothing  of  an  ex- 
pensive nature  will  be  necessary. 

Respectfully  submitted, 

June  12,  1885  O.  S.  WILSON,  (J.  E. 

Estimates  fob  Home. 

Excavating  Wood  creek  below  dry  dock $800  00 

Widening  and  deepening  700-foot  ditch,  at  20 

cts $140  00 

Cleaning  and  deepening  l,600.foot  creek,  at  10 

cts 160  00 

Dry  dock  cviherttoJay  street —  Deepening  and  grading 

channel,  1,750  feet,  at  20  cts 350  00 

Jay  street  to  Lawrence  street^  5,800  feet,  at  78  cts 4, 524  OJ 

Providing  material  excavated  will  do  for  lining,  the  esti- 
mated price  per  foot  is  70  cents,  or,  $4,060  made  up  as 
follows : 

8  square  feet  paving,  at  4  cents 32  cents. 

5  feet  hemlocK,  at  $13  per  M 7  cents. 

Laying  same  and  spikes 3  cents.  " 

Excavation  and  fiUmg  one  cubic  yard,  at  25  cts. .   25  cents.  i 

Sodding  banks 3  cents.  I 

70  cents. 

Lining,  one  cent  extra  per  square  foot 8  cents. 

— =  tt 

Building  wing  wall  at  Lawrence  street 50  Ofr    , 

FiUmg  and  grading  3,500  feet  above  Lawrence  street^ 

7,000  cubic  yards,  at  25  cents 1,  750  00|^ 

Contingencies^  engineering  and  supervisioii 1,  026  00 

Total $8,000  00^ 

O.  S.  WILSON. 

The  Elmira  Reformatory  Sewer. 

The  committee  herewith   rcporte  to  the  Board  for  its  appro^ 
the  plan  for  the  Elmira  Reformatory  sewer,  submitted  by  Oonsul 
ing  Engineer  James  T.  Gardiner,  and  recommends  its  adoption. 

ERASTUS  BROOKS,  Chaii^an, 
GEORGE  W.  COOKE, 
EDWARD  M.  MOORE,  Presidentf^ 
ALFRED  L.  CARROLL,  Secretary, 

CommiUee^ 
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Consulting  Engineer's  Heport 

To  ll^e  Committee  an  Drainage j  Sewerage  amd  Topography  : 

Gesttlemen  —  Nearly  a  year  ago  I  visited  Elmira  to  examine  the 
eonditioD  of  the  abandoned  Cbemnnsf  canal  in  that  city,  and  I  found 
tint  the  prism  for  nearly  half  a  mile  was  a  prolonged  cess-pool,  and 
that  one  of  the  most  prominent  sources  of  pollution  of  the  water  in 
Aetbandoned  canal  was  from  the  Elmira  Keformatory  sewer  which 
■hid  in  the  prism  t)f  the  canal,  but  for  a  long  distance  is  on  the 
ade  slope  of  the  canal,  and  raised  above  the  surface  of  the  water  in 
tkcanaL  This  sewer  is  made  of  cemented  pipe  with  open  joints, 
aod  for  much  of  its  length  was  uncovered.  The  action  of  the  weather 
hid  broken  and  enlarged  the  joints  in  many  places.  The  sewage  was 
freely  running  out  into  the  canal. 

Tue  abandoned  canal  appears  now  to  have  become  private  prop- 
«tjr.  As  chairman  of  the  committee  of  drainage,  sewerage  and  topog- 
iiphv  I  recommended  in  February  last  that  the  State  Keformatory 
mid  proceed  as  soon  as  possible  to  construct  a  tight  sewer  covered 
lUiDo  less  than  three  feet  of  earth,  the  same  being  built  upon 
friiGe  property,  where  it  wonld  always  be  accessible  for  repair. 
At  my  request  the  city  engineer  made  a  preliminary  survey  to  de- 
^  tandne  whether  a  new  sewer  could  be  built  following  the  line  of  a 
pibfie  street.     The  survey  showed  that  it  was  practicable,  and  an 

rropriation  for  this  purpose  having  been  made  by  chapter  346  of 
Laws  of  1885,  Mr.  O.  S.  Wilson,  by  the  direction  oi  the  Super- 
intRident  of  Public  Works,  has  made  a  final  survey  of  this  route, 
which  proves  it  to  be  entirely  possible  and  the  only  practicable  route 
I  bj  which  the  Reformatory  sewer  can  find  outlet  into  the  city  system 
t  widiont  traversing  private  property. 
^     I,  therefore,  recommend  that  the  present  Reformatory  sewer  be 

8>st  and  intercepted  on   Reformatory  street  between  the  Erie  rail- 
^.md  track  and  the  abandoned  canal  by  a  sewer  fifteen  inches  in 
^ikneter  where  straight,  and  eighteen  on  curves,  and  passing  along 
ji^ftA  avenue,  to  Baldwin  street,  to  Division,  to  Maxwell  avenue, 
li  Eist  Washington   avenue,  and  there  enter  the  State  system  of 
The  (ustance  will  be  about  5,400   feet  and  a  grade  of 
in  a  thousand  is  practicable.      From  East  Washington   ave- 
ap  to  Division  street  the  pipe  should  be  eighteen  inches  in 
eter,  as  the  city  will  doubtless  use  it  as  part  of  their  system. 
Jwt  below  each  street  crossed  and  at  each  end  of  curves  a  man- 
;  Wk  should  be  put  in,  also  one  at  each  connection  with  existing 
•Wbw.    One  should  also  be  ])laced  on  the  east  side  of  the  New 
*«k,  Lake  Erie  and  Western  railroad  crossing.     As  there  will  be 
*  W»  few  feet  of  earth  on  the  pipe  under  the  railroad  track,  it 
"^  be  wise  to  make  the  sewer  at  this  point  of  cast-iron  pipe,  fif- 
1B  inches  in  diameter, 
h  accordance  with   the  law  no   work  should  be  done   until  the 

If^or  authorities  of  the  city  of  Elmira  shall  have  given  permission 
^■f  the  sewer  in  the  streets  of  the  city  and  to  connect  with  the  city 
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sewers,  and  in  consideration  of  the  State  granting  to  the  city  the 
right  to  use  this  sewer  for  city  purposes,  nothing  should  be  done 
until  the  city  agree  to  care  for  and  maintain  the  Reformatory  stiver 
within  the  corporate  limits  of  the  city. 

Very  respectfully  yours, 

JAMES  T.  GARDINER, 

Consulting  Engineer, 

Specifications  for  the  Elmira  Reformatory  Sewer. 

The  line  of  the  sewer  to  be  constructed  is  as  follows :  Beginning 
at  a  point  in  the  Elmira  city  sewer  in  East  Washington  street,  near 
Maxwell  avenue ;  thence  by  a  curve  into  Maxwell  avenue ;  thence 
along  said  avenue  to  a  point  near  Division  street ;  thence  by  a  curve 
into  said  street ;  thence  along  Division  street  to  a  point  near  Baldwin 
street ;  thence  by  a  curve  into  said  street ;  thence  along  Baldwin 
street  to  a  point  near  Park  avenue ;  thence  by  a  curve  into  Park 
avenue ;  thence  along  said  avenue  to  a  point  near  Reformatory 
street ;  thence  by  a  curve  into  said  street ;  thence  along  said  street 
to  a  point  to  be  selected  by  the  engineer,  where  a  junction  will  be 
made  with  the  Reformatory  sewer,  now  laid  in  said  street. 

The  length  of  said  curve  will  be  about  5,300  feet,  of  which  about 
2,500  feet  will  be  of  eighteen-inch  pipe,  and  about  2,800.  feet  will  be  ot 
fifteen-inch  pipe;  about  100  feet  (more  or  less)  of  said  fifteen-inch 
pipe  will  be  cast  iron,  weighing  about  120  pounds  perfect  of  length. 

The  sewer  pipe  to  be  used  wiall  be  of  first  quality,  salt  glazed, 
vitrified,  earthenware  pipe,  without  cracks  or  blisters. 

About  120  six-inch  Y  branch  connections  will  be  used,  about  70  of 
which  will  be  in  eighteen-inch  pipe,  and  about  50  in  fifteen-inch  pipe 
(none  in  the  iron  pipe);  these  shall  be  put  in  at  points  to  be  designated 
by  the  engineer. 

The  connections  should  be  put  in  as  often  as  necessary  for  city  use. 

The  range  in  depth  of  excavation  is  from  3.1  feet  to  11.7  feet,  with 
an  average  depth  of  7.75  feet. 

The  soil,  so  far  as  is  known,  is  gravel  and  clay. 

There  will  be  needed  about  twenty  man-holes.  The  engineer  re- 
serves the  right  to  make  the  number  one  or  two  more  or  less. 

The  sewer  will  bo  staked  out  by  the  engineer,  and  will  follow,  as 
far  as  practicable,  the  center  line  of  the  street. 

The  contractor  will  be  required  to  preserve  all  stakes  and  bench- 
marks until  permission  is  given  by  the  engineer  to  remove  them. 

Excavation. 

All  excavation  s'nould  be  by  open  cat  from  the  surface. 

Should  the  contractor  thinK  it  best  to  keep  the  sides  of  the  exca- 
vation vertical,  by  bracing  or  otherwise,  it  is  expressly  understood 
that  it  shall  be  done  at  his  own  cost. 

The  sides  of  the  excavation,  whenever  it  shall  be  necessary  in  the 
opinion  of  the  engineer,  shall  be  supported  by  suitable  plank  and 
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iboring,  bnt  no  allowance  will  be  made  therefor,  unless  the  same  is 
left  in  the  trench  by  written  order  of  the  engineer. 

The  trench  shall  be  dug  to  within  six  inches  of  grade,  by  measure- 
oant  from  the  witness  stakes  on  the  surface.  Tiie  last  six  inches 
ahall  be  taken  out  after  the  grade  pegs  have  been  set  in  the  bottom 
of  the  trench  by  the  engineer.  Grade  pegs  will  be  set  by  the  engi- 
neer every  twelve  and  one-half  feet  on  the  center  line  at  the  bottom 
if  the  trench. 

Id  no  case,  without  previous  written  permission  from  the  engineer, 
ibU  more  than  200  feet  of  trench  bo  opened  in  advance  of  the 
ttmpleted  sewer. 

Trie  material  excavated  shall  be  laid  compactly  on  the  sides  of  the 
tmch,  and  kept  trimmed  up  so  as  to  be  of  as  little  inconvenience  as 
ponible  to  the  traveling  public  and  adjoining  tenants. 

The  contractor  shall  not  obstruct  the  gutter  of  any  street,  but 
dktll  use  all  proper  measures  to  provide  for  the  free  passage  of  sur- 
&ee  water  along  the  gutters. 

The  contractor  shall  provide  for  all  water-courses  and  drains  inter- 
npted  during  the  progress  of  the  work,  and  replace  them  in  as  good 
mdition  as  he  found  them. 

The  earth  shall  be  removed  under  the  sockets  of  the  pipe  so  as  to 
iftyvr  the  pipe  to  rest  evenly  ^long  its  whole  length. 

The  excavation  at  the  joints  shall  be  at  least  six  inches  outside  of 
tiNijoints  to  be  perfectly  cemented. 

The  contractor  will  be  required  to  observe  all  the  ordinances  of 
4»  common  council  in  relation  to  obstructing  the  street,  keeping 
tpen  passage-ways  and  protecting  the  same  when  they  are  exposed 
ttd  would  be  dangerous  to  the  public  travel. 

Upon  the  suspension  of  any  work  the  trench  is  to  be  refilled  and 
Wpavedor  re-macadamized  as  the  case  may  be,  unless  the  engineer 
wl otherwise  direct;  and  all   materials,  surplus  earth,  sand,  rock 

■d  rubbish  removed  from  the  street  within  three  days  thereafter, 

•  they  will  be  removed  at  the  contractor's  expense. 
In  the  progress  of  the  work  the  contractor  will  be  required  to 

|*»erve  from  obstruction  all  railroad  tracks  which  may  be  affected 
f  ythe  prosecution  of  the  work  herein  described  ;  and  also  afford 

m  necessary  facilities  to  the  company  or  companies  owning  such 
[:  Wa;  or  to  their  agents,  in  their  preservation  of  the  same  from 

•pry,  without  extra  charge  therefor. 
Under  the  railroad  trackis  and  over  the  culvert  on  the  abandoned 

ttemuDg  canal  at  the  discretion  of  the  engineer,  sixteen-inch  cast- 

Jjtt  pipe  shall  be  laid  with  tight  joints.     The  pipe  to  be  pressure 

fipe  of  about  five-eighths  of  an  incn  in  thickness  and  weighing  about 

^  pounds  per  running  foot. 

Protbction  of  Water  and  Gas  Pipe. 

The  contractor  shall  do  whatever  may  be  necessary  to  keep  in 
"^     and  protect  from  injury  all  water  and  gas  pipes,  lamp-posts. 
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service  pipes,  and  all  other  fixtures  which  may  be  met  with  in  carry- 
ing on  the  work. 

In  case  any  of  the  said  gas  or  water  pipes  or  other  fixtures  be 
damaged,  they  shall  be  repaired  by  the  parties  having  control  of  the 
same,  and  the  expense  of  such  repairs  shall  be  deducted  from  the 
amounts  which  may  become  due  tne  contractor. 

So  far  as  is  now  known  no  gas  pipes  will  be  encountered  and  but 
one  six-inch  water  pipe  will  be  crossed,  and  that  is  supposed  to  be 
above  the  grade  of  the  sewer. 

Pbotkction  against  Accidents. 

The  contractor  shall  erect  suitable  barriers  around  all  excavations 
to  prevent  accidents  to  passengers  on  the  streets,  and  shall  place  and 
maintain  during  the  night  sufficient  red  lights  on  or  near  the  work. 

The  contractor  shall  nave  charge  of  and  be  responsible  for  the  en- 
tire line  of  sewers  for  whose  construction  he  has  contracted,  until 
their  completion  and  acceptance. 

Back  Filling. 

The  earth  'filled  around  and  on  top  of  the  pipes  shall  bo  free  from 
stone  and  tamped  with  the  utmost  care,  so  as  to  obtain  the  greatest 
compactness  and  solidity  possible.  In  filling,  the  earth  shall  be 
kept  at  the  same  height  on  both  sides  *of  the  pipe.  The  earth  shall 
be  rammed  in  layers  of  not  more  than  one  foot  thick  up  to  the  sur- 
face of  the  street,  and  in  no  case  shall  the  number  of  men  filling 
be  more  than  twice  the  number  of  men  ramming. 

The  trench  must  in  all  cases  be  filled  to  the  proper  grade  with 
suicable  material,  free  from  stones  over  four  inches  in  diameter. 
Should  there  be  a  deficiency  of  proper  material  for  refilling  the 
trench,  the  contractor  will  be  required  to  furnish  the  same  at  his 
own  cost. 

Repaving  and  Restoring  Streets. 

Where  the  pavement  has  been  removed,  it  must  be  replaced  by 
the  contractor  and  left  in  as  good  condition  as  it  was  before  being 
removed. 

All  surplus  material  and  rubbish  must  be  removed  by  the  contractor. 

All  work  of  restoring  the  surface  of  the  streets  shall  be  done  to 
the  satisfaction  of  the  oigineer. 

Protection  of  Property. 

The  contractor  shall,  at  his  own  expense,  shore  up,  protect  and 
make  good,  as  may  be  necessary,  all  buildings,  walls  or  fences  in- 
jured or  liable  to  be  injured  during  the  progress  of  the  work  ;  and 
the  contractor  will  be  held  responsible  for  all  damage  which  may 
happen  to  neighboring  property  from  neglect  of  this  precaution  or 
from  any  other  cause  connectea  with  the  prosecution  of  the    work. 

Pipes  —  How  Laid. 

Especial  care  must  be  taken  to  lay  the  pipe  to  the  exact  grade  and 
line. 
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All  pipes  previous  to  being  lowered  into  the  trench  shall  be  fitted 
together  and  matched,  so  that  when  jointed  in  the  trench  they  may 
form  a  true  and  smooth  line  of  pipes. 

It  is  desirable  that  the  pipe  and  the  wire  connections  be  from  the 
same  maker  as  otherwise  the  chipping  and  fitting  necessary  to  form  a 
joint  is  not  only  troublesome  but  objectionable. 

All  pipes  shall  be  laid  with  a  straight  edge,  beveled  to  grade, 
furnished  by  the  engineer.  One  end  of  the  straightedge  shall  be 
placed  on  tne  nearest  grade  peg  and  the  other  on  the  flow-line  of 
the  pipe  to  be  laid,  and  the  height  of  the  pipe  shall  be  so  adjusted 
that  a  builder's  level  placed  on  the  upper  edge  of  the  straight-edge 
shall  be  perfectly  level.  The  level  used  for  this  purpose  most  be 
kept  in  perfect  adjustment  by  the  contractor. 

Joints. 

A  gasket  of  oakum  or  other  material  approved  by  the  engineer 
shall  be  pressed  into  the  joint  around  the  entire  circumference  of  the 
pipe  to  prevent  the  entrance  of  cement  to  the  inside  of  the  pipe. 
No  joint  shall  be  cemented  until  the  gasket  of  the  next  joint  in 
advance  has  been  completed. 

The  cement  shall  be  pressed  into  the  space  between  the  socket 
and  spigot  so  as  to  entirely  fill  the  space,  and  the  bevel  joint  at  the 
end  of  the  socket  shall  be  smoothly  and  evenly  made. 

Special  care  must  be  taken  to  make  perfect  joints  at  the  bottom 
of  the  pipe. 

The  excavation  made  for  the  socket  of  the  pipe  shall  be  filled 
with  sand  to  support  the  cement  firmly  in  position. 

When  the  joint  is  completed,  great  care  must  be  taken  not  to 
disturb  the  pipes. 

Cement. 

The  cement  for  filling  the  joints  shall  be  pure,  fresh-ground 
Rosendale  cement  of  best  quality,  with  only  enough  water  added 
to  give  it  the  proper  consistency  and  shall  be  used  as  soon  as 
mixed. 

Bbanches. 

The  "  T  "  branches  and  man-holes  shall  be  placed  at  points 
indicated  by  the  engineer.  Their  location  will  be  indicated  by 
stakes  driven  at  the  sides  of  the  trench. 

The  "  Y  "  branches  shall  be  elevated  to  correspond  to  the  lateral 
sewers  and  house-drains  enteriufr  them.  They  shall  be  closed  with 
an  earthenware  cap,  and  the  space  above  the  cap  shall  be  filled  with 
sand  covered  with  a  thin  coating  of  cement. 

Sewers  to  be  Kept  Clean  and  Free  from  Water. 

All  the  pipes  must  be  kept  thoroughly  clean,  and  no  water  will 
be  allowed  to  flow  through  them  in  any  case  whatever,  during  the 
constmction  of  the  sewers,  unless  properly  settled. 

24 
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When  the  trench  is  left  for  the  night,  or  the  pipe-laying  is  stopped 
by  rain  storms  or  any  other  cause,  the  ends  of  the  pipes  must  be 
closed  water  tight  with  a  plug  and  cement,  or  with  bricks  and 
cement,  as  the  engineer  may  direct. 

When  nmning  quicksand  or  other  treacherous  ground  is  encoun- 
tered, the  work  shall  be  carried  on  day  and  night,  should  the  engi- 
neer so  require. 

Artificial  Foundation. 

Whenever  ordered  by  the  engineer,  in  writing,  the  contractor 
shall  excavate  to  such  depth  below  grade  as  the  engineer  may  direct, 
and  the  excavation  shall  be  brought  to  grade  with  such  material  as 
shall  be  ordered  by  the  engineer;  the  extra  work  to  be  paid  for 
upon  the  estimate  of  the  engineer. 

If  the  contractor  excavate  below  grade  without  orders,  he  will 
be  required,  at  his  own  expense,  to  fill  the  excess  of  excavation 
with  such  material  as  the  engineer  may  direct. 

Concrete  formations  shall  be  placed  under  the  man-holes  when 
so  directed  by  the  engineer. 

Cement  Mortar. 

The  cement  mortar  for  man-holes,  lamp-holes  and  concrete  shall 
be  made  of  best  Quality  of  fresh  ground  Kosendale  cement  and 
clean,  sliarp  sand,  in  the  proportion  of  one  measure  of  cement  to 
two  of  sand.  The  sand  and  cement  shall  be  thoroughly  mixed  dry, 
and  such  quantity  of  water  added  so  as  to  form  a  paste  of  the  proper 
consistency.  All  mortar  to  be  fresh  for  the  work  in  hand.  No 
mortar  that  has  begun  to  set  will  be 'allowed  to  be  used. 

Concrete. 

The  concrete  used  on  the  work  shall  be  made  of  stone,  broken  so 
as  to  pass  through  a  two-inch  ring,  and  cement  mortar.  The  stone 
shall  be  free  from  dirt.  The  cement,  sand  and  stone  shall  be  mixed 
in  the  proportion  of  one  of  cement,  two  of  sand  and  two  of  stone. 

Man-Holes. 

The  man-holes  shall  be  constructed  of  hard  brick  laid  in  cement 
mortar.     The  thickness  of  the  wall  shall  be  ten  inches. 

The  man-holes  shall  be  elliptical  in  cross  section  at  the  bottom 
four  feet  long  and  three  feet  wide  inside  measurement  at  the  top  of 
sewer  pipe,  to  be  afterward  drawn  into  a  circle  of  two  feet  radius 
at  the  top,  which  shall  be  ten  inches  below  the  surface  of  the  street. 
The  brick  work  to  be  surmounted  with  a  cast-iron  top  and  cover, 
such  as  are  now  used  in  the  city  of  Elmira. 

The  man-holes  shall  rest  on  a  plank  foundation  of  two  inches 
thickness,  the  top  of  said  foundation  to  be  eight  inches  below  the 
bottom  of  the  sewer.  Sound  hemlock  plank'  to  be  used  for  said 
foundation.  An  eight-inch  arch  of  brick  shall  be  turned  over  all 
pipes  entering  a  man-hole.     The  man-hole  shall  be  constructed  as 
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the  sewei*  is  laid,  except  the  filling  in  of  the  inside  bottom  of  the  sewer 
throQgh  the  man-hole.     This  shall   be  put  in  all  man-holes  before 
the  connection  is  made  with  the  existing  sewer  on  Keformatory 
street,  as  they  may  be  needed  as  settling  basins,  or  for  the  better 
pnmping  of  water  from  the  sewer  during  construction.     The  engi. 
neer  reserves  the  right  of  altering  the  shapj  of  the  man-holes  at  the 
bottom.     The  bottom  of  the  man-holes  shall  be  laid  in  brick  and 
cement  mortar  to  the  height  of  the  top  of  the  sewer  pipe,  the  chan- 
nel through  said  bottom  being  made  to  conform  to  the  size  of  the 
pipes.     At  the  discretion  of  the  engineer,  iron  steps  shall  be  put  in 
the  wall  of  the  man-holes.     Said  steps  to  be  made  of  three-fourths 
round  iron,  with  two  angles.     Said  step  when  in  to  project  three 
inches  into  the  man-hole,  and  to  be  twelve  inches  long.     Said  steps 
to  be  sixteen  inches  apart  vertically.     Said  man-hole  top,  covers 
and  steps  can  be  obtained  in  Elmira  for  $10,  or  less,  per  man-hole. 
The  top  of  said  man-hole  covers  to  be  set  at  the  present  grade 
of  the  streets. 

Materials  to  be  Used  in  the  Construction  of  Brick  Masonrt. 

In  the  construction  of  the  brick  masonry,  none  but  the  best 
quality  of  whole  bricks,  burnt  hard  entirely  through,  shall  be  used, 
which  are  to  be  thoroughly  wet  immediately  before  being  laid. 
Every  brick  is  required  to  have  full  cement  joints  under  bottom, 
sides  and  ends,  which,  for  each  brick,  is  to  be  K)rmed  at  one  opera- 
tion, and  in  no  case  is  it  to  be  made  by  working  in  the  cement  after 
the  brick  is  laid.  The  bricks  to  be  culled  as  they  are  brought  upon 
the  ground,  and  all  bricks  of  an  improper  quality  immediately 
removed  from  the  same. 

Materials  —  How  Furnished. 
All  pipes  and  otiier  materials  shall  be  furnished  by  the  contractor. 

Materials  to  be  Inspected  by  Engineer. 

No  materials  of  any  kind  shall  be  used  in  the  construction  of  the 
aewers  until  they  have  been  examined  and  approved  by  the  engineer. 

Vary  Work. 

The  work  shall  be  carried  on  in  such  portions  as  the  engineer 
ihall  direct,  and  he  shall  have  power  also  to  vary,  extend  or 
dimioish  the  quantity  of  work,  during  its  progress,  without  vitiat- 
ing the  contract ;  but  no  parts  of  the  works  shall  be  altered  by  the 
eontractor  from  that  shown  on  the  drawings,  or  described  in  the 
q^fications,  without  the  express  sanction  of  the  engineer  in  writ- 
ing.  The  engineer  shall  also  tix  the  price  to  be  paid  for  all  work 
tluit  may  be  necessary  to  be  done  that  is  not  included  in  the  contract. 

Freezing  Weather. 
No  pipes  or  masonry  will  be  allowed  to  be  laid  in  freezing  weather. 
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Disorderly  or  Incompetent  Workmen. 

If  an  J  person  employed  by  the  contractor  on  the  work  shall 
appear  to  the  engineer  to  be  incompetent  or  disorderly,  he  shall,  on 
the  requisition  of  the  engineer,  be  immediately  discharged,  and 
such  person  shall  not  be  again  employed  upon  the  work  witliout 
the  permission  of  the  engineer. 

Omission  in  Specifioation. 

Should  any  work  be  accidentally  omitted  therein,  which  may  be 
fairly  implied  as  included  in  the  contract,  of  which  the  engineer 
shall  judge,  the  same  shall  be  executed  at  the  expense  of  the  con- 
tractor. 

Length  of  Sewer. 

The  length  of  the  sewer  will  be  measured  on  the  center  line  of 
the  pipe. 

Should  any  delay  occur  during  the  construction  on  said  sewer^ 
owing  to  the  non-delivery  of  sewer  pipe  or  other  material,  the  con- 
tractor shall  pay  the  engineer  during  such  delay  his  regular  pay  and 
expenses,  such  pay  to  be  deducted  from  moneys  due  the  contractor 
at  the  completion  of  the  work. 

Interpretation  of  Terms. 

Wherever  the  word  "engineer"  is  used,  it  shall  be  held  to  mean 
the  engineer  in  charge  of  tne  sewers,  or  his  authorized  assistant. 

Wherever  the  word  "contractor*'  is  used,  it  shall  be  held  tc 
mean  either  any  contractor  or  firm  of  contractors,  or  any  membeK 
of  a  firm  contracting  for  work  herein  specified. 

Bids  shall  state  the  price  per  lineal  foot  of  pipes  of  each  size  laid 
as  herein  specified,  which  price  shall  be  in  full  for  all  labor  and 
materials  required  for  the  complete  execution  of  the  work  ;  also  the 
price  for  each  man-hole  complete. 

O.  S.  WILSOX,  a  E. 

At  a  meeting  of  the  State  Board  of  Health,  on  the  24th  of  Septem- 
ber, the  above  report  was  presented,  and  on  motion  was  adopted  by 
the  Board,  its  recommendation  approved,  and  a  copy  ordered  trans- 
mitted to  the  Superintendent  of  tublic  Works. 

ALFRED  L.  CARROLL,  M.  D., 

Secretary. 

The  following  documents  show  the  appearance  for  an  unforeseen 
nuisance,  and  method  of  remedy : 

Office  of  the  Board  of  Health,  ) 

Elmira,  N.  T.,  January  7,  18S6.  f 

Dr.  Alfred  L.  Carroll,  State  Board  of  Healthy  Albany,  N,  T, : 

Dear  Sir  —  At  a  special  meeting  of  the  board  of  health  of  thie 
city,  held  to-day,  the  following  resolutions  were  unanimously 
adopted : 
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Mesoh)ed'^  That  it  is  the  judgment  of  this  board  that  the  pollution 
of  the  wells  from  the  contents  of  the  Beformatory  sewer,  and  the 
existence  of  gas  in  public  school  No.  4,  in  the  Seventh  ward,  and  in 
quite  a  large  number  of  dwelling-houses,  stores  and  buildings,  all 
proceeding  from  the  washing  of  oil  ^s  at  the  New  York  State 
xieformatorj,  is  detrimental  to  public  health,  and  should  be  imme- 
diately onrrected. 

Hesdved^  That  a  communication  be  addressed  to  the  State  Board 
of  Health,  setting  forth  briefly  the  state  of  facts  relative  to  the 
escape  of  gas  and  other  contents  from  the  State  sewer  in  the  seventh 
ward,  and  the  said  Board  use  means  without  delay  to  investigate  the 
alleged  nuisance  before  the  public  health  is  further  endangered 
thereby. 

Hesolvedy  That  the  Secretary  be  instructed  to  transmit  the  above 
to  the  State  Board  of  Health  with  a  brief  explanation  of  the  exist- 
ing circumstances. 

In  way  of  explanation  I  would  respectfully  add :  The  Elmira 
board  of  health  to-day  visited  a  large  number  of  dwellings  and  stores 
along  the  line  of  the  sewer.  In  several  places  the  escape  of  gas  from 
the  sewer  has  made  the  places  almost  uninhabitable.  A  large  num- 
ber of  wells  have  been  affected  by  the  sewer,  and  in  many  instances 
the  people  residing  near  by  have  been  left  entirely  without  water 
that  is  fit  for  use.  The  water  was  found  to  be  tainted  at  a  dis- 
tance of  over  300  feet  from  the  sewer.  A  largo  public  school 
building  has  the  gas  in  extensive  amounts,  and  the  complaints  from 
citizens  are  growing  numerous  and  vehement.  It  appears  evident 
that  the  damage  will  be  extensive  if  some  immediate  remedy  is  not 
found. 

Yours  very  respectfully, 

EDSON  C.  GEORGE, 

Secretary  of  Elrtiira  Board  of  Health, 

Consulting  Engineer'' s  Report, 

To  the  Committee  on  Drainage^  Sewerage  and  Topography , 

The  Secretary  has  referred  to  me  a  communication  from  the  board 
of  health  of  the  city  of  Elmira,  complaining  that  the  new  Reforma- 
tory sewer  recently  built,  and  originally  planned  in  accordance  with 
the  advice  of  the  State  Board  of  Health,  has  created  a  nuisance  in 
the  northern  part  of  Elmira,  by  causing  the  escape  of  gas  into  the 
cellars  of  a  public  school  and  a  number  of  other  buildings. 

The  gas  mentioned  is  said  to  be  produced  from  the  washing  of  oil 
gas  at  the  New  York  State  Reformatory.  I  have  already  through 
an  inspector  been  informed  of  the  conditions  attending  this  escape  of 
gas.     The  facts  concerning  this  Elmira  sewer  are  briefly  these : 

On  complaint  of  the  city  authorities  at  Elmira  in  the  summer  of 
1884  the  prism  of  the  abandoned  Chemung  canal  running  through 
that  city  was  examined  and  found  to  bo  practicall}'  an  open  cess-pool 
nearly  half  a  mile  long,  the  water  standing  in  this  prism  at  a  level 
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with  the  groima  water  of  the  surrounding  tracts.  The  pollution  of 
this  water  in  the  abandoned  canal  prism  was  endangering  the  health 
of  the  city  in  two  ways ;  first,  by  the  contamination  of  the  air,  and 
secondly,  by  the  fact  that  it  polluted  the  ground  water  which  flowed 
througn  the  loose  soil  of  the  northern  part  of  Elinira.  This  pollu- 
tion of  the  ground  water  doubtless  affected  the  ground  air,  and  so 
both  the  ground  water  and  the  ground  air  which  reached  the  cellars 
and  the  wells  were  endangered  by  the  canal  prism. 

The  principal  cause  of  the  contamination  of  a  long  section  of  the 
canal  prism  was  the  leaking  of  the  Reformatory  sewer  which  was 
open  at  every  joint,  and  laid  so  near  the  surface  of  the  ground 
that  it  was  impracticable  to  keep  it  in  proper  condition.  After  care- 
fully considering  all  the  circumstances,  I  found  that  in  order  to  con- 
struct a  proper  sewer  it  would  be  necessary  to  change  the  route  and 
lay  the  sewer  in  one  of  the  public  streets  of  Elmira,  giving  it  outlet 
into  the  citv  sewer  system.     I  so  recommended  to  your  committee. 

In  accordance  witn  these  recommendations,  the  then  existing  con- 
dition of  the  Chemung  canal  prism  was  declared  to  bo  a  dangerous 
nuisance,  and  it  was  recommended  that  provisions  should  be  made 
by  the  State  for  laying  a  proper  sewer  in  one  of  the  public  streets  of 
Elmira,  where  it  would  always  bo  accessible  for  examination  and 
repair,  and  where  it  could  bo  covered  with  not  less  than  five  feet  of 
earth.  The  last  Legislature  made  appropriation  for  this  work  with 
the  proviso  that  it  should  not  be  executed  without  the  consent  of  the 
city  of  Elmira,  and  unless  it  would  undertake,  when  the  work  was 
completed,  the  future  maintenance  of  the  sewer,  which  should  then 
become  citv  property,  but  through  this  sower  the  Elmira  Reforma- 
tory should  always  have  the  privilege  of  disposing  of  its  sewage. 

During  the  early  part  of  the  summer  of  1885,  the  common  coun- 
cil of  Elmira  passed  an  ordinance  prescribing  the  routo  which  should 
bo  followed  by  this  sewer,  and  the  method  of  its  construction. 
They  declared  that  it  must  be  built  of  cement  pipe,  in  accordance 
with  the  method  followed  in  the  other  city  sewers.  They  appointed 
tho  assistant  city  engineer  inspector  of  the  work,  to  seo  that  the 
wishes  of  the  city  were  thoroughly  carried  out. 

Tho  sewer  was  constructed  on  the  route  laid  down  by  tJie  city  of 
Elmira,  and  in  the  way  described  in  the  city  ordinance,  under  the 
direction  of  the  Superintendent  of  Public  Works  of  the  State.  The 
assistant  city  engineer,  appointed  by  tho  mayor,  inspected  tho 
work  and  declared  on  its  completion  that  it  was  ]^roperly  done.  Mr. 
O.  S.  "Wilson  was  the  engineer  in  charge  for  tho  Superintendent  of 
Public  Works. 

The  work  was  done  under  contract,  and  from  tlic  efficiency  of  the 
double  6U{X)rvioion  I  think  there  is  every  reason  to  believe  tliat  there 
is  no  better  cement  pipe  sewer  in  Elmira.  Where  tho  sewer  joins 
tho  city  system  it  is  below  the  level  of  the  ground  water.  As  it 
goes  northward  it  rises  gradually  above  the  level  of  tho  subsoil 
waters,  and  in  tho  region  wliere  the  gas  nuisance  is  complained  of, 
it  enters  a  soil  composed  of  coarse  dry  gravel  containing  almost  no 
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loam  or  clay.  Through  this  coarse  gravel  the  air  circulates  as  freely 
,  as  through  a  heap  of  stones.  The  surface  of  the  gi*ouDd  is  now  fro- 
zen. The  strong  odors  of  the  gas  waste  escape  through  the  joints 
of  the  sewer,  and  finding  no  outlet  through  the  frozen  surface,  are 
drawn  through  the  currents  of  ground  air  toward  the  cellars  of 
heated  houses  and  the  wells,  whicli  form  the  chimneys  for  the  escape 
of  the  ground  air. 

The  odors  of  this  gas  waste  is  almost  as  permeating  as  that  of  the 
oil  of  peppermint,  it  easily  penetrates  two  or  three  hundred  feet 
through  the  dry  gravel,  and  doubtless  is  an  offensive  nuisance  in  the 
district  from  which  the  complaint  comes. 

The  fault  in  this  matter  cannot  be  laid  to  the  construction  of  the 
sewer.  No  cement  pipe  sewers  are  air-tight,  nor  do  they  even  ap- 
proximate to  such  a  condition.  Where  these  sewers  are  laid  in  a 
clay  or  other  compact  soil,  the  air  from  them  does  not  penetrate  into 
the  soil  to  any  great  distance  from  the  sewer,  but  where  the  soil  is  a 
coarse  dry  gravel  it  is  not  possible  to  prevent  the  air  from  escaping 
from  cement  pipe  sewers,  and  going  wherever  the  underground  cur- 
rents traverse  the  soil. 

In  the  case  of  the  Elmira  sewer  there  is  but  one  means  of  remedy- 
ing the  offensive  nuisance  complained  of,  and  that  is  to  keep  the  gas 
reinse  out  of  it. 

I  do  not  believe  it  practicable  to  so  ventilate  this  sewer  as  to  pre- 
vent the  odor  from  the  gas  wastes  from  penetrating  the  soil  and 
affecting  the  ground  water  and  the  ground  air,  especially  in  winter 
when  the  surface  is  frozen,  and  when  the  currents  of  ground  air 
necessarily  set  strongly  toward  both  cellars  and  wells,  nor  do  1 
think  it  practicable  to  build  an  air-tight  cement  pipe  sewer  in  this 
coarse,  gravelly  soil. 

There  is  no  reason  to  suppovse  that  this  sewer  is  not  one  of  the 
best  of  its  kind,  but  from  the  fagt  of  its  traversing  this  coarse  and 
peculiarly  porous  soil  above  the  level  of  the  ground  water  it  is  evi- 
dent that  it  will  not  answer  for  the  disposal  of  the  gas  wastes.  I 
recommend  that  these  facts  be  set  before  the  board  of  health  of  the 
dty  of  Elmira,  and  the  authorities  of  the  Elmira  Reformatory,  with 
the  hope  that  they  may  agree  upon  a  method  of  gas  waste  disposal 
which  will  cause  no  nuisance  to  the  city  of  Elmira. 

Yery  respectfully  yours, 

JAMES  T.' GARDINER, 

Consulting  Engineer, 

At  a  special  meeting  of  the  State  Board  of  Health,  held  on  the 
14th  of  January,  188(),  the  drainage  committee  submitted  the  above 
report  of  Consulting  Engineer  Gardiner,  and  recommended  its 
adoption. 

On  motion,  it  was 

JSesohedy  That  the  report  and  recommendations  of  tiie  Consulting 
Engineer  on  the  State  Reformatory  sewer  at  Elmira  be  and  hereby 
are  approved  and  adopted. 
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JSesolvedy  That  copies  be  sent  to  the  board  of  health  of  the  city 
of  Elmira,  and  to  the  superintendent  of  the  Ehnira  Reformatory. 

ALFRED  L.  CARROLL,  M.  D., 
Jomua/ry  15, 1886.  Secretary, 

The  Drainage  of  the  Prism  of  the  Abandoned  Chemung  Canal 

BETWEEN  THE  VILLAGES  OF  NoRTH  ElMIRA  AND  PiNE  V  ALLEY. 

The  committee  herewith  report  to  the  Board  the  plan  recom  - 
mended  in  the  annexed  report  of  Consulting  Engineer  James  T. 
Gardiner,  and  recommend  its  adoption  and  approval,  tlie  work  to  be 
executed  by  the  Superintendent  of  Public  Works  under  chapter  470 
of  the  Laws  of  1885. 

ERASTUS  BROOKS,  Chairman, 
GEORGE  W.  COOKE. 
£.  M.  MOORE,  President. 
ALFRED  L.  CARROLL,  Secretary. 

Consulting  Engineer's  Report, 
To  the  Corrymittee  on  Drainagey  Sewerage  and  Topography : 

Gentlemen — In  accordance  with  the  direction  of  the  committee, 
I  examined,  on  September  16,  that  part  of  the  abandoned  Chemung 
canal  which  lies  between  the  villages  of  Pine  Valley  and  North 
Elmira  to  determine  upon  a  plan  for  the  drainage  of  this  part  of  the 
abandoned  canal.  A  survey  of  this  locality  had  been  executed  by 
Mr.  Wilson  for  the  State  Board  of  Ileal th  in  1884.  From  the  data 
furnished  by  this  survey,  it  appears  that  there  are  two  feasible  methods 
of  draining  that  part  of  the  canal  prism  which  is  now  a  swamp. 
The  cheapest  method,  however,  and  that  most  likely  to  be  per- 
manent in  its  results,  is  undoubtedly  to  ditch  the  center  of  the  prism 
from  the  town  line  of  Veteran  and  Horseheads  down  to  a  point  desig- 
nated on  Mr.  Wilson's  map  as  being  just  north  of  the  lana  owned  by 
Peter  Adams.  At  this  point  a  cut  is  made  from  the  canal  prism  to 
the  creek.  A  ditch  already  exists  from  this  cut  for  several  thousand 
feet  to  the  southward.  It  is  not  thoroughly  operative  for  the  reason 
that  the  outfall  into  the  creek  is  not  sufficiently  low,  owing  to  the 
elevation  of  the  surface  water  in  the  creek,  nor  is  tiie  ditch  of  suffi- 
cient width  or  proper  grade. 

After  carefully  examining  the  various  possibilities  I  recommend 
that  from  the  land  of  Peter  Adams  to  that  of  John  Dilmore  near 
lock  No.  44  the  bed  of  the  creek  be  so  cleaned  out  as  to  lower  the 
water  surface  at  least  two  feet  at  the  north  line  of  Peter  Adams' 
property;  that  the  present  outfall  ditch  from  the  canal  into  the 
creek  be  so  enlarged  and  graded  as  to  form  a  permanent  outfall  for 
the  drainage  of  the  abandoned  canal;  that  from  this  outfall,  which 
is  situated  on  the  land  marked  on  Mr.  Wilson's  map  as  belonging 
to  John  Banks,  near  the  southern  line  of  his  property,  a  ditch  two 
feet  wide  on  the  bottom  bo  excavated  in  the  cerxter  of  the  canal 
prism  to^the  town  line  of  Veteran  and  Horseheads,  where  the  bottom 
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of  the  ditch  shoald  be  four  feet  below  the  present  water  surface. 
From  this  point  the  ditch  should  have  a  uniform  fall  to  the  outlet. 
South  of  this  point  the  canal  prism  should  be  ditched  as  far  south  as 
the  means  provided  will  allow,  and  with  such  fall  as  the  grade  per- 
mits. 

The  cleaning  out  of  the  creek  bottom  from  the  outlet  of  the  canal 
ditch  down  to  lock  No.  44,  and  the  improvement  of  the  channel 
should  be  such  as  to  permanently  lower  the  water  at  least  two  foet. 
I  feci  quite  confident  that  this  plan,  if  properly  executed,  will  afford 
permanent  relief  to  this  region  and  result  in  the  reclamation  of  a 
large  amount  of  valuable  land  adjoining  the  canal. 

Vei-y  respectfully  yours, 

JAMES  T.  GAKDINER, 

Consulting  Engineer. 

At  a  meeting  of  the  State  Board  of  Health  on  September  24,  at 
Albany,  the  above  report  was  presented,  and  on  motion  was  adopted 
by  the  Board,  its  recommendations  approved,  and  a  copy  ordered 
tnosmitted  to  the  Superintendent  of  Public  Works. 

ALFRED  L.  CARROLL,  M.  D., 

Sec7*etary. 

The  following  documents  show  a  modification  of  plans,  and  the 
reasons  therefor : 

Albany,  Januai^y  4,  1885. 

Hon.  Erastus  Brooks,  Chairman  Cotmnittee  on  Drainage^  Sewerage 
and  Topography: 

Dear  Sib  —  I  have  the  honor  to  recommend  that  the  plans  for 
the  drainage  of  the  prism  of  the  abandoned  Chemung  canal  in 
Pine  Valley  be  modified  as  follows :  Instead  of  giving  outlet  to 
the  drainage  ditch  down  the  center  of  the  canal  into  the  creek  about 
a  mile  above  the  lock,  as  originally  intended,  1  recommend  that  the 
ditch  be  carried  on  down  the  center  of  the  canal  to  a  point  not  far 
above  the  lock  where  a  cut  has  already  been  made  from  the  canal 
to  the  creek,  and  that  this  be  made  the  outlet  for  the  drainage  of 
the  canal  prism.  All  other  connections  between  the  canal  and 
the  creek  above  should  be  closed.  The  ditch  should  have  such  elopes 
as  will  maintain  themselves  in  the  different  material  traversed. 

As  respects  the  work  at  Havana,  I  recommend  that  the  culvert 
under  Ayers  street  be  made  large  enough  to  carry  off  water  which 
overflows  from  the  creek  in  time  of  flood,  and  that  the  pipe  drain 
laid  in  the  bed  of  the  canal  bo  extended  up  to  the  dive  culvert,  there 
to  receive  the  surface  drainage  from  the  prism  above.  I  recommend 
that  the  prism  above  the  dive  culvert  be  drained  by  a  a  surface 
ditch  rather  than  by  subsoil  drains,  as  at  first  proposed.  This  change 
is  made  on  account  of  Mr.  Wilson's  report  that  the  quicksands  under 
the  canal  bed  would  soon  fill  up  the  subsoil  drains. 

As  thia  matter  was  referred  by  the  Board  to  the  committee  with 
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power,  and  as  the  Saperintendent  of  Pnblic  Works  is  anxions 
proceed  at  once  to  complete  the  work,  will  yon,  if  you  approve 
recommendation,  kindly  retarn  this  letter  with  an  indorsement  t 
the  modilications  of  the  plans  are  adopted  t 

Very  respectfully  yonrs, 

JAMES  T.  GARDINER, 

ConsvUing  Engineer 

The  qnestion  of  modifying  the  plans  for  the  drainage  of 
prism  of  the  abandoned  Ohemnng  canal  having  been  referred,  Vk 
power,  to  the  committee  on  drainage,  sewerage  and  topography^ 
above  recommendations  of  Mr.  Gardiner  have  been  approved 
that  committee. 

ERASTUS  BROOKS,  Chairman. 

GEORGE  W.  COOKE. 

E.  M.  MOORE,  Prendent. 

ALFRED  L.  CARROLL,  Secretwri 

At  a  special  meeting  of  the  State  Board  of  Health  on  the  d 
January,  1886,  the  above  report  of    the  drainage  committee 
approved  and  adopted. 

ALFRED  L.  CARROLL,  M.  D., 

January  15,  1886.  Secretary 

Report  Conokbnino  Complaint  from  the  Township  of  Flobi 

Montgomery  County. 

To  the  Secretary  of  the  State  Board  of  Health  : 

Sir  —  In  accordance  with  your  instructions  I  have  esarained 
conditions  that  have  been  the  occasion  of  complaint,  in  the  townfl 
of   Florida,  Montgomery  county,  and  herewith  present  my  rep* 

The  pools  of  st^nant  water  described  in  tne  complaint  I 
received  recently  a  large  amount  of  rain-water,  hence  they  sr 
somewhat  improved  in  appearance,  otherwise  the  conditions  Eppe* 
to  be  as  described  in  the  complaint. 

The  house  of  Mr.  Alex.  McvJrogor,  the  petitioner,  is  situated  u| 
the  south  side  of  the  Erie  canal  and  about  360  feet  from  it.  * 
land  slopes  gently  to  the  north,  and  formerly  was  cfiEectually  drai" 
by  a  ditch  running  parallel  to  the  canal  and  passing:  under  the  la^ 
by  means  of  a  culvert  about  700  feet  east  of  Mr.  McGregor's  hoi 
When  the  New  York,  West  Shore  and  Buffalo  railroad  was  builf 
embankment  ten  or  twelve  feet  in  height  was  constructed  about 
feet  north  of  the  honse  and  between  it  and  the  canal. 

Ditches  were  indeed  dug  on  each  side  of  the  embankment  ^ 
the  design  of  leading  off  tne  water,  but  these  are  very  shallow 
accomplish  this  object  very  imperfectly. 

Mr.  E.  H.  Putnam,  a  surveyor,  has  found  the  level  of  the  wa 
in  the  ditch  nearest  the  house  to  be  two  and  a  half  feet  higher  t# 
in  the  ditch  nearest  the  canal ;  the  level  of  the  water  surface  in 
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latter  ditch  was  verj  nearly  the  same  as  in  the  canal  at  the  time  of 
my  visit 

The  evidence  is  very  clear,  therefore,  that  the  railroad  embankment 
has  caused  the  level  of  the  ground  water  in  the  immediate  vicinity 
of  Mr.  McGregor's  house  to  be  considerably  raised ;  moreover  the 
water  being  held  from  flowing  oflE  varies  slightly  in  level  from  time 
to  time  as  it  is  evaporated,  or  augmented  by  rains,  so  that  the  cun- 
dicions  seem  favorable  for  the  malarious  complaints  that  exist. 

In  the  present   instance  there  would   seem   little   difficulty  in 

thoroughly  draining^  the  ditches  according  to  the  plans  snggestea  by 

the  surveyor,  Mr.  E.  H.  Putnam.     Care  should  be  taken  that  the 

ditches  are  of  sufficient  depth  to  accomplish  their  object,  and  after 

being  dug  they  should  be  kept  clean.     The  drain-pipes  designed  to 

lead  the  water  under  the  roadway  leading  to  Mr.  McGregors  house 

are  too  high  and  should  be  lowered  considerably,  otherwise  the  land 

lying  immediately  in  front  of  the  house  can  receive  no  benefit  from 

an  increased  depth  of  ditching. 

The  accompanying  sketch  illustrates  the  conditions  described  in 
liw  report. 

Very  respectfully  yours, 

HOEACE  ANDEEWS,  Jr., 
Albany,  August  29,  1885.  Civil  Engineer. 

Later  Eeport  on  the  Same  Subject. 
To  the  Secretary  of  the  State  Board  of  Ilealth  : 

Sib  —  In  accordance  with  your  instructions  I  have  again  examined 
the  ditches  in  the  vicinity  of  the  house  of  Alex.  McGregor,  in  the 
township  of  Florida,  Montgomery  county.  My  first  examination  of 
the  nuisance  in  question  was  made  on  August  28, 1885,  and  I  shortly 
ifter  submitted  a  report  to  you.  In  accordance  with  recommenda- 
tions then  made,  the  local  board  of  health  obtained  from  the  New 
lork,  West  Shore  and  Buffalo  railroad  a  promise  that  the  matter 
would  receive  attention. 

Upon  the  occasion  of  my  second  visit,  on  November  10,  1885,  I 
found  that  the  railroad  company  had  taken  steps  to  remedy  the  evils 
eomplained  of,  and  had  promised  to  complete  the  work  as  soon  as 
practicable.  There  is  no  doubt  that  the  nuisance  could  have  been 
effectaally  abated  within  a  few  days,  by  more  prompt  action  on  the 
part  of  the  railroad  ofiicials. 

Owing  to  the  recent  heavy  falls  of  rain  and  the  lateness  of  the  sea- 
son, the  work  required  cannot  now  be  prosecuted  without  considerable 
inconvenience,  while  the  conditions  at  present  existing  can  hardly  be 
detrimental  to  health  during  the  winter  months. 

It  would,  therefore,  appear  that  the  assurances  of  the  local  board 
of  health  that  attention  will  be  directed  to  the  nuisance  early  in  the 
spring,  and  that  the  recommendations  of  your  Board  will  then  be 
promptly  and  thoroughly  carried  out,  should  be  accepted,  and  the 
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railroad  company  may  properly  be  allowed  to  wait  till  the  winter  is 
past  before  eoiiipieting  the  needed  improvements. 

It  would  be  advisable  for  the  railroad  company  to  commence  their 
operations  by  taking  the  necessary  levels  and  completing  the  outlet 
ditches  first,  in  order  of  time,  after  which  the  wide  ditches  could  be 
filled  to  the  former  level  of  the  land  with  advantage,  thus  avoiding 
the  necessity  of  any  deep  ditching  at  the  outlets. 

Very  respectfully  yours, 

HORACE  ANDREWS,  Jr., 
Albany,  November  11,  1885.  CivU  Engineer, 

Plan  for  thb  Drainage  op  the  Abandoned  Chemdng  Canal  in 

THE  Village  of  Havana. 

The  committee  herewith  submits  to  the  Board  the  plan  approved 
by  Consulting  Eufirineer  James  T.  Gardiner,  for  the  arainage  of  the 
prism  of  the  abanaoned  Chemung  canal  in  the  village  of  Havana, 
the  drainage  of  which  is,  by  chapter  470  of  the  Laws  of  1885,  to  be 
done  by  the;  Superintendent  of  r'ublic  Works,  under  the  advice  and 
direction  of  the  State  Board  of  Health. 

The  committee  approves  the  plan  of  Consulting  Engineer  Gardi- 
ner, and  recommends  its  adoption  by  the  Board. 

ERASTUS  BROOKS,  Chairman, 
GEORGE  W.  COOKE, 
E.  M.  MOORE,  President, 
f  ALFRED  L.  CARROLL,  Sec7^etary, 

Committee^ 

Consulting  Engineer's  Heport. 

To  the  Committee  on  Drainage,  Sewerage  and  Topography. 

Gentlemen  —  In  accordance  with  your  directions  1  visited  the 
village  of  Havana  on  the  16th  of  September,  to  determine  on  apian 
for  the  drainage  of  the  prism  of  the  abandoned  Chemung  canal,  in 
the  village  of  Havana,  in  order  that  the  Board  misrht  approve  of  a 
plan  to  be  carried  out  by  the  Superintendent  of  Public  Works,  in 
accordance  with  chapter  470  of  the  Laws  of  1885. 

In  January  last,  this  village  had  been  visited  and  examined  by 
O.  S.  Wilson,  C.  E.,  acting  for  the  State  Board  of  Health,  and  on 
his  examination,  the  State  Board  of  Health,  on  the  17th  of  Febru- 
ary, 1885,  declared  that  the  condition  of  the  prism  of  the  abandoned 
canal  in  Havana  was  a  nuisance,  and  recommended  its  drainage 
substantially  in  accordance  with  the  plan  then  submitted  by  Mr. 
Wilson. 

I  examined  the  ground,  and  fully  concur  in  the  conclusion  reached 
by  Mr.  Wilson  that  apart  of  the  canal  prism,  especially  that  lying 
south  of  South  street,  is  a  nuisance,  dangerous  to  life  and  detrimen- 
tal to  health. 

From  this  point  southward  for  a  distance  of  some  2,400  feet,  the 
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jviBiii  of  the  canal  is  excavated  below  the  level  of  the  ground 
VAter,  and  the  water  which  fills  this  part  of  the  canal  is,  therefore, 
uot  surface  water,  which  is  drained  into  it,  but  sub-soil  water  wiiich 
stands  at  this  level.  The  rapid  growth  and  decay  of  a  large  amount 
of  vegetation  in  this  water,  the  surface  of  which  fluctuates  with  the 
ground  water,  produces  conditions  most  favorable  to  the  develop- 
ment of  malarial  disease.  This  condition  can  only  be  remedied  by 
filling  the  prism  to  a  height  several  feet  above  the  level  of  the 
ground  water,  or  by  draining  ;  that  is  by  such  drainage  as  will  lower 
the  surface  of  the  ground  water  below  the  bed-  of  the  canal.  Tlie 
bcter  course,  that  of  drainage,  is  decidedly  the  cheaper,  and  has  the 
added  advantage,  from  a  sanitary  point  of  view,  of  providing  for  the 
Btonn  water  that  will  naturally  accumulate  in  such  a  depression  at 
eertain  seasons.  The  lowering  of  the  ground  water  of  this  part  of 
the  village  will  doubtless  he  a  benefit  to  the  health  of  the  people. 

This  sub-soil  drainage  of  the  part  of  the  prism  to  the  south  of  South 
street  can  best  be  accomplished  by  laying  two  lines  of  agricultural 
dniQ    tile    along    the    bed   of  the  canal.      The    tile  should   be 
oil  diameter  of  six  inches.   To  give  outfall  to  these  drains  it  will  be 
necessary  to  lay  a  drain  from  South  street  to  the  south  end  of  Lock 
No.  1,  a  distance  of  some  two  thousand  feet,  and  then  to  run  a  cul- 
vert, which  may  be  also  of  drain  pipe,  under  Ayres  street.     The 
dniin  from  South  street  to  Lock  Ko.  1  should  bo  of  best  salt  glazed 
^tritied  pipe,  twelve  inches  in  diameter.     The  culvert  under  Ayres 
itroct  should  be  eighteen  inches  in  diameter.     A  catch  basin  should 
\te  placed  at  the  junction  of  the  sub-soil  drains  and  the  main  outfall 
ifsin  just  south  of  South  street,    with   the   bottom  of    the    man- 
We  below  the  level  of  the  drain  for  catching  any  silt  that  may 
<*ne  down. 

^  Hr.  Wilson's  original  plan  provided  for  the  carrying  of  a  twelve- 

nidi  drain  through  to  the  water  on  the  south  side  of  Ayres  street, 

ttdfor  the  filling  of  Lock  No.  1;  but  this  does  not  seem  to  me 

■wessary,  as  the  lock  itself  is  considered   a  proper  outfall  for  the 

^te.    A  good  current  will  be  created  through  it  by  the  admission 

jffte  water  from  the  drain  at  its  south  end,  while  at  its  north  end  a 

■p  culvert  will  connect  it  with  the  old  canal  prism,  which  has  now 

'^wme  as  it  were  a  branch  of  the  lake. 

The  use  of  the  lock  as  an  outfall  will  considerably  reduce  the  cost 
j'AewoA.  The  fall  from  South  street  to  Lock  No.  1  provided 
**ia  his  plan,  a  map  of  which  1  append,  is  ample.  It  is  about  one 
lOQt  in  t  tnonsand.  I,  therefore,  recommend  for  the  approval  of  the 
^oitteethe  plan  submitted  by  Mr.  Wilson  with  the  modification 
'w  the  ODtlet  should  be  into  Lock  No.  1  rather  than  into  the  canal 
*^  'ieuorth  side  of  Ayres  street,  and  that  a  culvert  be  placed  under 
'A/'W  street,  and  that  the  lock  excavation  be  left  open. 

Very  respectfully  yours, 

JAMES  T.  GAKDINER, 

Consulting  Engineer, 
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At  a  meeting  of  the  State  Board  of  Health  on  the  24th  of  Sep- 
tember, the  above  report  was  presented,  and  on  motion  was  adopted 
by  the  Board  and  its  recommendations  approved,  and  a  copy  ordered 
transmitted  tp  the  Superintendent  of  Public  Works. 

ALFRED  L.  CARROLL,  M.  D., 

Secretcury, 

Dbaikaqe  of  a  Swamp  in  the  town  of  Westchester,  near 

Clason's  Point. 

A  petition  having  been  received  from  property-owners  in  the  town 
of  Westchester,  and  tiie  president  of  the  trustees  of  the  school  dis- 
trict interested,  asking  for  an  investi<£ation  into  the  condition  of  a 
tract  of  marsh  between  the  estate  of  William  Watson  and  Clason's 
Point,  which  it  is  alleged  is  affecting  the  public  health,  Consult- 
ing Engineer  James  T.  Oardiner  was  directed  to  examine  into  the 
matter  and  report  to  the  committee.  His  report,  which  is  approved, 
is  hereto  appended.  In  accordance  witii  the  suggestions  we  recom- 
mend that  the  Board  declare  the  condition  of  the  tract  of  marsli 
crossed  by  the  highway,  and  lying  between  the  estate  of  William 
Watson  and  Clason's  Point,  to  be  a  nuisance,  and  recommend  the 
drainage  of  the  tract  under  a  commission  appointed  by  the  court,  in 
accordance  with  the  provisions  of  the  general  drainage  law,  chapter 
888  of  the  Laws  of  1869,  and  the  amendments  thereof. 

ERASTUS  BROOKS,  Chairman^ 
GEO.  W.  COOKE, 
E.  M.  MOORE,  President, 
ALFRED  L.  CARROLL,  Secretary, 

Committee, 

Consvlting  Engineer^ a  Report, 

To  the  Committee  on  Drainage,  Sewerage  and  Topography  : 

Gentlemen  —  In  accordance  with  your  directions  I  visited  the 
town  of  Westchester  to  examine  a  large  piece  of  marsh  land  lying 
between  the  estate  of  William  Watson  and  Clason's  Point. 

The  piece  of  marsh  of  which  complaint  is  made  to  the  State  Board 
of  Health  is  crossed  by  the  main  road  between  the  estate  of  Williaia 
Watson  and  Clason's  Point.  The  road  crosses  the  marsh  on  a 
causewa}'.  There  are  said  to  be  some  hundreds  of  acres  here  which 
are  now  so  flooded  at  high  tide  that  the  land  is  kept  continuaHy 
saturated.  My  visit  was  made  at  about  low  tide,  for  the  purpose  of^ 
seeing  the  swamp  in  its  worst  condition.  The  rapid  growth  and 
decay  of  vegetation  has  caused  such  a  deposit  of  decora pusing  matter 
that  a  very  offensive  odor  is  perceived  at  the  road  even  in  cool 
weather.  This  condition  of  things  is  alleged  to  bo  of  companitively 
recent  origin.  Some  distance  below  the  road  at  the  southern  edge 
of  the  swamp  two  rocky  promontories  come  out  from  either  side, 
quite  close  to  the  stream  which  drains  the  central  part  of  the  marsh. 
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Here  a  short,  dam  or  dyke  has  been  constrncted  crossing  the  marsh. 

formerly  a  tidal  ^te  was  maintained  by  the  town  wliicli  was  said 

to  be  effective  iu  keeping  back  the  flood  tides  so  that  the  marsh  was 

nrely  sabmerged.     The  surface  of  iho  marsh  was  so  far  above  the 

low  tide  line  as  to  drain  itself  if  not  constantly  saturated.     It  is  said 

tim  when  the  flow  of  the  tide  was  kept  out  by  the  tidal  gate,  the 

sorface  of  the  marsh  was  drained  and  was  covered  with  a  fine  growth 

of  grass  which  the  owners  were  in  the  habit  of  mowing.     Certainly 

if  this  is  the  case  the  former  condition  was  far  more  sanitary  than 

that  which  exists  at  the  present  time  ;  for  there  can  be  no  doubt  that 

the  present  condition  of  the  marsh  is  liable  to  afiect  the  health  of 

those  living  or  coming  within  the  reach  of  itamiasmatie  influences. 

A  pnblic  school  has  recently  been  erected  quite  close  to  the  swamp, 

ioa  I  see  that  the  president  of  the  board  of  school  trustees  is  one 

of  the  complainants  in  this  matter. 

No  one  lamiliar  with  sanitary  investigation  can  doubt  that  the 
present  condition  of  the  swamp  is  a  nuisance  and  that  its  drainage 
Acd  reclamation  to  such  an  extent  as  to  convert  it  into  a  meadow 
voald  bo  a  material  advantage  to  the  public  health ;  and  it  would 
further  seem  that  the  method  formerly  practiced  of  keeping  out  the 
food  tides  by  the  tidal  gates,  while  letting  the  waters  of  the  swamp 
flow  ont  at  low  tide,  would  be  an  efficient  remedy  for  much  of  the 
present  evil,  provided  that  in  connection  with  such  work  the  swamp 
was  thoroughly  ditched  as  it  was  said  to  have  been  formerly. 

It  is  said  that  the  town  became  tired  of  maintaining  the  tidal 
gate  at  the  mouth  of  this  swamp  under  the  impression  that  the  main 
benefits  accruing  were  enjoyed  by  the  owners  of  the  land  reclaimed 
and  not  by  the  township  at  large. 

It  is  true  that  the  owners  of  the  swamp  and  the  owners  of  the 
land  immediately  adjoining  the  swamp  were  probably  very  largely 
benefited  by  the  tidal  gate,  but  the  township  at  large  was  also 
benefited  in  the  matter  by  the  condition  of  the  highway  or  cause- 
way crossing  the  swamp.  This  causeway  is  now  flooded  at  very 
high  tides,  and  the  road  upon  it  damaged.  It  also  appeared  to  me 
that  owing  to  the  saturation  or  8ofteuin<^  of  tho  swamp  the  cause- 
way was  in  places  settling  into  tlie  muck.  It  is  probable,  therefore, 
that  the  drainage  of  the  swamp  would  make  the  repairs  upon  the 
road  less  costly ;  but  in  addition  to  this  there  would  bo  a  benefit  to 
the  health  of  the  people  of  the  neighborhood,  to  tho  children  attend- 
ing school,  and  also  a  benefit  by  the  removal  of  tho  danger  which  now 
exists  in  greater  or  less  degree  to  tho  health  of  persons  constantly 
traversing  the  highway. 

It,  therefore,  appears  that  the  benefits  of  the  reclamation  of  this 
swamp  woald  be  enjoyed  both  by  tho  town  at  large  and  by  the 
owners  of  the  swamp  and  adjacent  property.  Since  the  benefits 
arc  thus  distributed  it  would  bo  equitable  that  the  cost  of  construct- 
ing and  maintaining  this  work  should  be  distributed  between  the 
town  and  the  private  owners  in  proportion  to  tho  benefits  received. 
It  wonld  seem  probable  that  the  execution  of  the  work  and  the 
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diBtributions  of  the  cost  of  this  drainage  could  best  be  accomplished 
by  a  commission  appointed  by  the  court  under  the  General  Drain- 
age Act.  I,  therefore,  recommend  that  the  Board  declare  the  pres- 
ent condition  of  the  marsh  in  the  town  of  Westchester  between 
the  property  of  the  estate  of  William  Watson  and  Clason's  Point 
a  nuisance,  and  recommend  that  its  drainage  be  secured  by  those 
interested  by  an  appeal  to  the  courts  under  the  General  Drainage 
Act,  chapter  888  of  the  Laws  of  1869,  and  its  amendments. 

Very  respectfully  yours, 

JAMES  T.  GARDINER, 

Canavlting  Engineer. 

At  a  meeting  of  the  State  Board  of  Health  on  24th  of  Sep- 
tember, at  Albany,  the  above  report  was  presented,  and  on  motion 
was  adopted  by  the  Board,  its  recommendations  approved,  and  the 
swamp  in  question  was  declared  to  be  a  nuisance  and  its  drainage 
recommended,  as  set  forth  in  the  report. 

ALFRED  L.  CARROLL,  M.  D., 

Secretary, 

ALBAinr,  October  2,  18S5. 

To  F.  A.  Watson  amd  others^  petitionerSj  99  Franklin  St,,  Nevo 
York  City  : 

Gentlemen  —  In  response  to  your  petition,  examination  has  been 
nfiade  of  the  swamp  between  the  property  of  William  Watson  and 
Clason's  Point,  ana  the  result  of  such  examination  with  recommen- 
dations for  remedying  have  been  reported  to  the  Board  and  approved 
by  it.  A  copy  oi  the  report  and  recommendations  so  approved  is 
herewith  inclosed  with  tlie  hope  that  you  will  be  successful  in  secur- 
ing  the  abatement  of  the  nuisance  by  the  methods  suggested. 

Very  respectfully  yours. 

ALFRED  L.  CARROLL,  M.  D., 

Secretary, 

REPOBTf  Upon  a  Nuisance  Occasioned  by  Swamp  Lands  at  Mont- 

BOSE  Station,  Westchester  County. 

To  the  Secretary  of  the  State  Board  of  Health  ; 

SiE  —  In  accordance  with  instructions  received  from  the  State 
Board  of  Health,  I  have  examined  into  the  causes  of  complaint  that 
have  recently  been  the  subject  of  communication  to  the  State  Board 
of  Health,  on  the  part  of  the  local  board  of  health  of  the  township 
of  Cortlandt,  Westchester  county.  My  report  relative  to  the  com- 
plaint is  herewith  submitted : 

In  the  immediate  vicinity  of  Montrose  Station,  on  the  New  York 
Central  and  Hudson  River  railroad,  the  railroad  passes  through  a 
small  swamp  lying  between  rocky  hills.  This  swamp  is  said  to  have 
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occasioned  trouble  by  causing  a  settling  of  the  track,  the  indications 
being,  therefore,  that  it  is  of  some  depth. 

That  part  of  the  swamp  lying  to  the  east  of  the  railroad,  and  cov- 
ering perhaps  a  little  over  an  acre,  is  said  to  be  the  property  of  the 
railroad  company,  while  the  portion  on  the  west  side  of  the  railroad, 
covering  about  three-quarters  of  an  acre,  is  owned  by  John  G. 
Gallagher. 

The  swamp  land  is  partly  drained  by  a  ditch  running  along  the 
railroad  tracks,  and  crossing  them  twice  through  open  sluice-ways, 
with  wooden  sides.  Neither  the  ditches  or  sluice-ways  are  of  suf- 
ficient depth  to  drain  the  swamps  with  any  degree  of  thoroughness, 
but  tliey  probably  remove  the  large  accumulations  of  water  in  spring 
and  during  heavy  rains. 

Swamps  of  the  character  of  the  one  mentioned  are  quite  common 
in  the  neighborhood,  and  it  is  the  testimony  of  the  nealth  officer 
that  malarious  complaints,  which  are  widely  prevalent,  are  often 
attributed  to  the  exhalations  from  the  swamps.  The  conviction 
that  these  wet  and  marshy  lands  are  naturally  the  causes  of  malaria 
is  strengthened  by  the  fact  that  there  was  formerly  a  large  swamp 
near  Verplanck's  Point,  in  the  near  neighborhood,  which  has  been 
converted  into  a  pond  by  damming,''and  malarious  complaints  which 
were  general  near  its  borders  have  nearly  ceased  since  the  land  has 
been  entirely  flooded. 

Within  four  or  five  hundred  feet  of  the  swamps  at  Montrose 
Station  there  are  at  least  six  dwelling-houses,  with  from  twenty  to 
thirty  inmates ;  it  was  stated  by  the  health  officer  that  malarious 
complaints  had  been  known  to  occur  in  all  of  these  houses,  and  that 
their  proximity  to  the  wet  lands  was  supposed  to  be  the  cause  of  the 
ilhiess. 

It  may  be  fairly  assumed,  therefore,  that  the  swamps  in  question 
are  a  nuisance,  and  in  their  present  condition  are  detrimental  to  the 
public  health.  By  deepening  the  ditches  and  sluice-ways  to  a  suit- 
able extent,  or  by  partly  filling  the  swamps,  it  is  probable  that 
coniplaints  of  a  malarious  nature  will  bo  less  frequent.  It  would, 
therefore,  seem  proper  for  those  interested  to  take  such  steps  as  may 
be  necessary,  acting  under  the  general  drainage  law  of  the  State, 
to  secure  the  thorough  drainage  or  reclamation  of  the  swamps  that 
are  the  subject  of  complaint. 

Very  respectfully  yours, 

HORACE  ANDREWS,  Jr.,  C.  E. 
Albany,  May  5,  1885. 

Albany,  August  20,  1885. 

To  the  President  of  the  Board  of  Healthy  RMneheck^  N,  Y. : 

Sir  —  The  accompanying  petition,  signed  by  a  number  of  resi- 
dents of  your  village,  is  received  at  this  office.  To  permit  the  re- 
newal of  a  nuisance  officially  condemned  and  ordered  to  be  abated 
bnt  two  years  ago,  as  shown  by  the  records  of  your  board,  is  a 
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procedure  calculated  to  bring  discredit  apon  saaitary  administration, 
and,  if  the  facts  he  as  represented  by  the  petitioners,  to  endanger 
the  Itealth  of  your  village,  where  soil  saturation  has  long  been  a 
serious  evil. 

You  are,  therefore,  requested,  under  the  provisions  of  section  3  of 
chapter  270  of  the  Laws  of  1885,  to  convene  your  board  forthwith, 
and  take  measures  to  prevent  the  flooding  of  land  which  has  been 
drained  expressly  for  sanitary  reasons. 

ALFRED  L.  CARROLL,  M.  D., 

iSecretary. 

To  the  Board  of  Health  of  the  State  of  New  York  : 

We,  the  undersigned  residents  of  the  village  of  Rhinebeck,  respect- 
fully petition  the  Board  of  Health  of  the  State  of  New  York  to  taka 
notice  of  and  prohibit  the  creation  of  a  nuisance  and  an  injury  to  th^ 
health  of  this  village  and  town,  to-wit : 

That  on  or  about  the  8th  day  of  May,  1883,  the  board  of  healtb 
of  the  village  of  Rhinobeck,  having,  on  the  petition  of  a  number  oE 
the  inhabitants,  investigated  the  condition  of  the  property  known  ai| 
the  mill-pond,  passed  the  following  resolution  : 

"  Hesocved,  That  the  health  officer  be  directed  to  serve  on  Mr%i 
Alice  Huntington,  the  owner  thereof,  an  order  requiring  her  M 
effectually  remove  the  mill-dam  within  thirty  days  from  the  receipl 
thereof,  and  to  ditch  and  drain  the  marshy  places  as  soon  as  praM 
ticable."  } 

That  in  pursuance  of  said  order,  given  under  said  resolution,  tbi 
owner  of  said  dam  removed  the  same  and  caused  the  said  marehjf 
places  to  be  ditched  and  drained  in  conjunction  with  another  ownei 
of  land,  formerly  covered  by  water. 

That  the  present  board  of  health  of  this  village  have  given  per- 
mission to  the  owner  of  an  ice-house,  adjoining  this  land,  to  erect  a 
dam,  and  that  said  intended  dam  is  about  being  erected. 

That  said  dam  will  restore  the  nuisance  that  formerly  existed  and! 
be  detrimental  to  the  health  of  our  citizens.  We,  therefore,  pray 
that  your  honorable  Board  will  investigate  and  examine  into  oui 
Complaint,  and  give  such  order  and  direction  that  to  your  Board  may 
seem  just  and  proper. 

Dated  Rhinebkck,  August  19,  1885. 

Albany,  September  10,  1885. 

F.  M.  Smfth,  Esq.,  President  of  the  Board  of  Healthy  Hhinebech 
N.  Y.  : 

Dkaji  Sib  —  I  transmit,  for  your  information,  a  copy  of  a  reporl 
on  the  condition  of  the  old  mill-pond  by  Inspector  Andrews,  whc 
oorroborates  the  conclusions  of  your  board  as  regards  the  precautionf 
to  be  observed  in  the  reconstruction  and  maintenance  of  the  dam. 
and  whose  recommendations  will  be  of  practical  service  in  carrying 
ont  the  resolutions  which  you  have  wisely  adopted. 
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The  greatest  danger  to  health  undoubtedly  ariBea  from  the  altera 
nate  flooding  and  exposure  of  land  so  situated,  and  it  is  to  be  hoped 
that  your  prohibition  against  drawing  down  the  water  will  be  rigor- 
onAy  sustained.  With  a  minimum  influx  of  nearly  200,000  gallons 
per  dietn^  it  seems  evident  that  by  following  the  suggestions  of  Mr. 
Andrews  the  pond  can  be  kept  at  a  nearly  permanent  level  in  all 
seasons  and  serious  peril  thereby  avoided. 

Faithfully  yours, 

ALFRED  L.  CARROLL,  M.  D., 

Secretary. 

BeFOBT  CoHOEBNmO  THE  OlD  MiLL-PoND  at  RhINEBEOK,  DoTCHlfiBS 

^         County. 

To  the  Secretary  of  the  State  Board  of  Uealth  : 

SiE  —  In  accordance  with  your  request,  on  the  7th  of  September, 
I  made  an  examination  of  the  swampy  land  covering  the  site  of  the 
old  mill-pond,  at  Rhinebeck,  Dutchess  county,  and  herewith  submit 

S  report,  with  accompanying  plan  of  a  portion  of  the  village  of 
inebeck. 

A  stream,  called  *'  Landsman's  Kill,"  flowing  through  Rhinebeck, 
bis  a  considerable  water-shed  and  a  somewhat  rapid  descent,  so  that 
tt  various  available  places  it  has  been  dammed  for  manufacturing 
pnrposes.  At  the  present  time,  however,  many  of  these  water 
powers  have  been  abandoned,  although  not  from  any  insufficiency  of 
water. 

The  old  mill-pond  in  the  village  of  Rhinebeck  has  been  dry,  ex- 
cept in  the  late  fall,  winter  and  spring,  for  a  number  of  years,  and 
its  bed  is  now  swampy  and  covered,  for  the  most  part,  with  a  rank 
growth  of  weeds.  The  dam  at  this  pond  has  now  been  re-erected 
in  an  apparently  substantial  manner,  and  it  is  proposed  to  again  flood 
the  land,  as  in  former  times. 

The  flow  of  "  Landsman's  Kill,"  at  the  time  of  my  visit,  was  about 
ninety  gallons  per  second,  by  a  rough  measurement,  but,  according 
|othe  testimony  of  residents,  in  times  of  drought  it  may  be  dimin- 
ished to  about  one-quarter  of  this,  or  twenty-two  and  one-half  gallons 
j*r8econ<l.  In  a  pond,  covering  about  six  acres  on  the  land  of  Mr. 
Wrgo  Miller,  several  miles  furtiier  up  stream,  on  the  day  of  my 
^If  the  water  was  flowing  rapidly  over  the  cre-t  of  the  dam  for  a 
^th  of  nearly  twenty-fiv^e  feet  and  to  the  depth  of  three  inches, 
ft  is  stated  that  in  the  driest  seasons  the  water  still  flows  over  the 
^t  of  the  dam  to  the  depth  of  one-half  an  inch  on  the  entire  length 
<>f  coping. 

The  area  of  the  mill-pond  at  Rhinebeck,  when  again  flooded, 
^oulj  t)e,  perhaps,  four  and  a  halt'  acres,  and  the  water  would  be 
^aite  shallow  in  places,  not  averaging  over  four  or  five  feet  in  depth 
*>ver  the  whole  pond.  It  would,  therefore,  seem  that  Landsman's 
Kill  supplies  an  abundance  of  water  to  keep  the  pond  full,  even  in 
^    driest   weather,   if    it    is   not  drawn   down  for   manufactur- 
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ing  parposes,  and  snfiBcient  to  renew  the  entire  volamo  of  water 
often  enough  to  prevent  stagnAtion. 

It  would  be  very  difficult  to  drain  the  swampy  land  in  the  bed  of 
the  mill-pond,  in  an  elective  manner,  without  deepening  the  bed  of 
the  creek.  As  the  creek  flows  over  rock  in  places,  such  deepening 
would  be  very  expensive.  At  present  the  old-mill  pond  would  seem 
to  be  in  a  very  bad  condition  for  sanitary  reasons ;  the  land  is 
alternately  flooded  and  dried,  and,  as  before  stated,  its  thorough 
drainage  would  be  a  difllcult  task.  The  pond  could  be  kept  flooded  to 
a  very  nearly  uniform  level  with  proper  precautions.  The  width  of 
coping  at  the  overflow  on  the  crest  of  the  dam  should  be  about 
twenty  feet,  and  ample  provision  should  be  made  for  the  escape  of 
the  waters  of  freshets  over  a  much  greater  width  of  coping.  If 
gates  are  left  in  the  dam,  to  draw  the  water  down  when  necessary, 
they  should  be  well  secured  from  being  improperly  used,  and  they 
should  never  bo  used  except  in  a  case  of  necessity,  with  the  knowl- 
edge and  consent  of  the  ooard  of  health.  It  would  be  essential, 
moreover,  that  the  water  should  not  be  drawn  down  for  manufac- 
turing purposes,  but  that  only  the  overflow  from  the  crest  of  the  dam 
should  be  used. 

Most  of  the  vegetation  growing  on  the  old  bed  of  the  milUpK>nd 
could  be  cut  down  and  burnt  off  before  water  was  admitted,  while 
tliat  which  would  be  left,  being  constantly  submerged,  would  not  be 
otnectionable. 

If  either  the  entire  flooding  of  the  old  bed  of  the  mill-pond  or  its 
thorough  drainage  is  to  be  attempted,  the  former  would  seem  the 
more  practicable,  for  the  land  can  be  kept  submerged  to  a  constant 
level  with  much  greater  ease  than  it  can  be  drained. 

Careful  supervision  would  have  to  be  exercised  if  a  number  of 
ditches  were  to  be  kept  in  good  order  over  an  area  of  several  acres ; 
while  it  would  be  at  once  apparent  if  the  water  were  being  improp- 
erly used  so  as  to  cause  fluctuations  of  level  in  case  the  dam  should 
be  again  maintained. 

Very  respectfully  yours, 

HORACE  ANDREWS,  Jr.,  C.  E. 
Albany,  September  9,  1885. 

Report  on  SANrrxRY  Measures  for  GorvERNEtrR. 
To  th^  Committee  on  Drainage^  Sewerage  and  Topography  : 

Api)cal  having  been  made  by  prominent  citizens  of  Gouvcrneur'^K' 
to  the  State  Board  of  Ilealth  to  investigate  the  prevalence  of  dipth-  — - 
theria,  which  was  claimed  to  be  epidemic  in  that  vicinity,  Dr.**a 
F.  C.  Curtis  of  this  Board  visited  Gouverneuron  the  4th  of  Decem — m 
ber,  and  investigiite<]  the  sanitary  condition  of  the  village,  and  th< 
pliysical  conditions  which  might  have  a  bearing  upon  the  health  oft 
the  people.  His  report  has  been  made  to  the  sanitary  committer 
and  by  it  referred  to  the  committee  on  drainage,  sewenui;e  an<^ 
topography.     Since  it  is  evident   from  Dr.  Curtis'  report  that  th 
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inestion  involved  is  one  of  drainago  and  water  supply,  Dr.  Curtis' 
Ddings  and  the  whole  question  have  bean  referred  to  me.  I  had 
intended  to  make  a  personal  examination  of  the  ground,  but  after 
examining  a  map  of  the  place  and  a  topographical  view  brought  by 
Dr.  Cartis,  and  after  consultation  with  him  I  find  myself  in  posses- 
sion of  enough  facts  to  warrant  a  conclusion  as  to  the  general  out 
lines  of  the  sanitary  difficulties  and  of  the  remedies  to  be  applied. 
A  detailed  statement  of  the  methods  for  remedying  the  evils  lound 
is  perhaps  not  necessary  until  the  people  decide  that  thev  will  remove 
the  insanitary  conditions  of  the  place.  An  examination  for  a  do- 
tiiled  report,  especially  on  the  question  of  water  supply,  could  not 
properly  he  made  at  this  season  of  the  year.  The  object  of  the 
present  report  will,  therefore,  bo  to  point  out  the  general  character 
ofthe  8<init:iry  improvements  needed,  without  undertaking  to  dis- 
eoBB  the  details  of  the  plans. 

• 

Report. 

¥odem  science  has  demonstrated  beyond  question  that  man's 
phjBcal  life  is  governed  by  laws,  and  that  the  breach  of  these  laws 
vtorely  followed  by  consequences  which,  in  themselves,  are  often  a 
terrible  punishment  to  the  law  breaker.  The  laws  which  govern 
Bin's  life  exist  and  work  out  their  consequences  regardless  of  what 
we  think  about  them.  Wo  may  believe  or  disbelieve  their  exist- 
ence; we  may  shut  our  eyes  and  say  that  wo  will  continue  to  do 
IS  our  fathers  did  before  us,  and  not  recognize  the  discoveries  of 
modern  science  and  live  on  as  if  there  were  no  sanitary  laws; 
hot  many  of  us  forget  that  these  laws  go  on  working  out  their 
direful  consequences  regardless  of  our   belief   or    disbelief.     The 

roper  attitude  of  mind  for  all  of  us  is  to  admit  that  our  physical 
ife  is  al>solutely  governed  by  law?*,  and  carefully  endeavor  to  find 
out  what  these  laws  are.  Some  have  been  discovered,  some  are 
partly  understood,  many  are  yet  unknown. 

Among  those  laws  of  lite  which  may  be  considered  to  be 
absolutely  known  is  the  one  which  most  affects  the  health  of  the 
people  of  Gouverneur,  and  this  is  the  principle  that  soil  saturation^ 
comuied  with  filth  under  and  around  human  dwellingSy  invar  lull  y 
afects  in  a  serious  manner  the  health  of  a  large  portion  of  the 
people  exposed  to  such  conditions.  This  hygienic  law  has  been 
proved  by  observation  and  statistics  in  so  many  localities  and  in  so 
njany  countries  that  it  is  no  lon^jer  oi)en  to  discussion. 

Accurate  vital  statistics  taken  in  En«:land  before  the  drain- 
age of  cities  and  villages  have  been  carefully  compared  with  the 
statistics  of  disease  taken  after  drainage  works  had  been  exe- 
cuted.  The  comparison  invariably  showed  an  enormous  decrease 
in  certain  classes  of  disease,  these  being  principally  the  zymotic 
diseases  and  consumption.  In  Massachusetts  the  careful  re- 
aearelics  of  Dr.  Bowaitch  demonstrated  the  serious  effects  of  liv- 
ing over  saturated  soil  in  that  State.  In  Gouverneur,  Dr.  Curtis 
found  the  sub-soil  waters  to  bo  within  two  feet  of  the  surface  o£  xVie 
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ground  throngh  &  large  part  of  the  villatje.  Of  course  the  cellars 
are  damp  or  contain  standing  water  in  many  places.  This  is  quite 
similar  to  the  condition  of  a  large  portion  of  tnecitjr  of  Ogdensburg 
which  I  examined  last  fall.  Much  of  the  filth  in  the  pnvy  vaults 
and  cess-pools,  and  that  thrown  upon  the  ground  in  the  yards  and 
streets  is  rapidly  dissolved  and  passes  downward  into  the  ground 
water.  TIio  soil  of  Gouverneur  is,  therefore,  saturated  with  dilute 
sewage  which  is  flowing  into  the  wells  and  being  carried  into  the 
cellars  by  percolation.  This  dilute  sewage  is  being  drunk  from  the 
wells  by  a  large  portion  of  the  people  of  the  village.  It  also  perco- 
lates into  the  cellars,  and  the  emanations  from  it  are  thence  carried 
upward  by  the  warm  currents  of  the  house  to  the  living  apartments 
above.  These  emanations  of  moisture  and  filth  undermine  the  re- 
sisting power  of  the  constitution,  and  often  carry  with  them  the 
fatal  germs  of  specific  disease. 

The  soil  of  a  large  part  of  Gouverneur  is  saturated  to  within  two 
or  three  feet  of  the  surface  with  filthy  moisture,  which  is  being 
drunk  and  breathed  b^  the  people.  Specimens  of  this  water  have 
been  examined  biologically  and  also  tested  for  chlorine.  The  water 
swarms  with  micro-organisms,  and  the  samples  tested  showed  a 
large  percentage  of  chlorine,  undoubtedly  (lerived  from  sewage. 
The  investigations  of  Dr.  Curtis  as  to  the  prevalent  diseases  show 
how  seriously  the  health  of  Gouverneur  is  affected  by  these  condi- 
tions. The  death-rate  in  this  small  community  is  already  twenty  per 
thousand.  Thirty-eight  per  cent  of  the  total  deaths  are  from  zymotic 
diseases.  Fifty  per  cent  of  the  total  deaths  are  from  zymotic 
diseases  and  constimption.  The  percentage  of  deaths  from  cerebro- 
spinal meningitis  is  seven  times  what  it  is  in  the  rest  of  the  State. 
This  death-rate  from  zymotic  disease  is  almost  unparalleled  in  this 
State.  Even  in  New  iTork  city,  with  its  crowded  tenement  popu- 
lation, the  percentage  of  deaths  from  the  zymotic  diseases,  to  the 
total  number  of  deaths,  is  only  28.4  per  cent,  while  in  some  cities 
the  percentage  of  deaths  from  zymotic  disease  is  from  14  to  16. 
It  is  not  too  much  to  say  that  daring  the  last  year  and  a  half  at  least 
one-quarter  of  the  deaths  in  Gouverneur  could  have  been  prevented 
by  proper  sanitary  preciiutions.  These  needless  deaths  are  the  dis- 
tinct result  of  the  violation  of  absolute  law. 

It  thus  appears  from  Dr.  Curtis'  report  that  the  mortality  from 

Ereventable  diseases  in  Gouverneur  for  the  last  year  and  a  half  has 
ecu  most  excessive,  and  the  nature  of  the  diseases,  together  with 
the  conditions  observed,  prove  that  the  mortality  is  principally  due 
to  the  saturation  of  the  soil  with  polluted  water.  In  view  of*  these 
facts  I  will  briefly  state  the  outline  of  the  measures  which  will  most 
effectually  remedy  the  sanitary  evils  from  which  the  people  of 
Gouverneur  are  suffering. 

It  is  to  be  noted  at  the  outset  that  the  topographical  position  of 
the  village  is  such  that  storm  water  is  rapidly  drained  from  it 
through  the  several  streamlets  and  ravines  that  empty  into  the  river. 
Nature  has  provided  ample  means  for  the  surface  drainage  of  the 
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place.  The  saturation  of  the  soil  comes,  as  it  does  in  Ogdensburg, 
iTom  an  abnndant  sub-soil  or  ground  water,  kept  comparatively 
near  the  surface  by  the  character  of  the  underlying  formation  and 
doubtless  flowing  in  general  toward  the  Oswegatchie  river,  in 
whose  valley  both  Gouverneur  and  Ogdensburg  are  situated.  In 
addition  to  this  the  soil  in  the  village  is  made  tlio  receptacle  of  all 
the  sewage  and  filth  of  three  thousand  people.  The  sanitary  diffi- 
enltics  of  the  village  arise  from  the  soil  water  and  sewage,  the  sew- 
«a;e  being  the  animal  and  vegetable  waste  produced  in  the  town. 
To  insure  healthfulness  the  ground  water  must  be  lowered  and  the 
ficwa^  removed  from  the  place.  There  is  but  one  method  of  lower- 
ing the  ground  water,  and  that  is  by  artificial  drainage  of  the  sub- 
Boil,  and  the  only  way  to  get  rid  of  sewage  is  by  building  sewers. 

The  village,  as  I  have  stated,  is  fortunately  so  situated  that  it 
need  make  no  provision  for  storm  water  in  building  sewers.     They 
Aatddbe  mude  to  carry  sewage  only,     A  system  of  glazed-pipe 
ttwerefrom  six  to  eight  inches  in  diameter  will  easily  carry  off  all 
of  the  sewage  of  the  place  and  deliver  it  at  a  proper  outfall;  but 
theaa  sewers  must  be  of  the  best  glazed  pipe,  with  joints  as  tight  as 
Ctt  be  made,  and  no  storm    water   should   be   allowed    to  enter 
them,  nor  any  sub-soil  water;  nor  should  they  be  connected  in  any 
*»y  with  the  cellars.     They  should  have  automatic  flush-tanks  at 
til  of  the  dead  ends  to  secure  a  daily  flushing  and  cleaning  of  the 
•ewer  pipes.     In  the  trenches  with  the  sewers  should  belaid  agri- 
coltoral  drain  tile,  branches  from  which  should  be  carried  up  to  the 
houses  and  under  the  floors  of  the  cellars.   These  drain  tile,  if  prop- 
erly laid,  will  reduce  the  level  of  the  sub-soil  water  to  the  level  of 
the  drain.     They  should  be  laid  at  least  six  feet  below  tlio  surface. 
The  subsoil  drains  should  have   no  connection  with  the  sewers. 
Their  part  is  simply  to  carry  off  sub-soil  waters  and  they  may  be 
given  outlet  into  the  ravines  or  brooklets  which  run  through   the 
Ullage,  or  into  the  river.     While  laid  in  the  same  trenches  with  the 
8cwer  pipes,  they  need  not  bo  one  continuous  system,  all  flowing 
toward  a  common  outlet,  but  may  find  outlet  at  any  convenient 
point  and  pass  off  with  the  surface  waters. 

Accustomed  as  people  are  to  large  sewers  and  large  pipes  it  is 
lard  for  those  who  arc  not  familiar  with  the  working  of  small-pipe 
•ewers  to  realize  how  thoroughly  they  do  their  work  and  how  great 
the  sanitary  advantages  are  of  having  pipes  as  small  as  possible. 

Dr.  Curtis  called  my  attention  to  a  proposed  plan  of  arching  over 
the  brook  which  runs  through  the  village  and  running  lateral  sewers 
^jJtoihis  as  a  main  sewer.  The  project  is  to  be  emphatically  con- 
^^mned  on  sanitary  grounds  as  well  as  economical.  It  will  be  a 
^t!y  nuisance.  Such  a  sewer  must  bo  built  large  enough  to  carry 
^neflow  of  the  brook  in  times  of  excessive  flooding.  It  will,  there- 
fore, have  to  be  perhaps  fifty  times  larger  than  is  necessary  to  carry 
^oe  flow  of  the  sewage  alone  ;  for  usually  the  sewage  of  a  population 
like  that  of  Grouvemeur  can  be  discharged  through  an  eight-inch 
pipe.    In  Buch  a  brook  as  that  which  runs  through  Gouverneur  the 
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flow  ot  water  is  small  in  sammer  and  often  insufficient  to  carry  the 
solid  matters  that  would  come  down  from  lateral  sewers.  Accumu- 
lations of  solid  matter  would  take  place  where  the  lateral  sewers 
enter  the  brook,  and  these  being  covered  from  (!he  sun  and  air  would 

Sutrefy  rapidly  and  sometimes  cause  offensive  odors  and  always  pro- 
uce  conditions  dangerous  to  health  and  life.     The  sewer   being 
built  of  rough  stone,  the  cracks  between  the  stones  would  become 
receptacles  for  filth  when  floods  come  and  wash  down  the  acouma- 
lations  of  solid  sewage  from  the  mouths  of  the  lateral  sewers.     This 
plan  of  making  a  main  sewer  out  of  a  brook  has  unfortunately  been 
tried  in  many  of  our  villages.     I  have  examined  a  number  of  such 
structures  and  have  always  found  them  in  an  unsanitary  condition. 
Nature  has  provided  the  brook  to  drain  off  the  surface  water  falling 
upon  its  water-shed.     So  far  as  I  can  learn  it  is  answering  its  pur- 
pose admirably  and  is  clean  and  healthful.     It  is  much  better  to 
leave  it  open  to  the  purifying  influence  of  the  sun  and  air  and  keep 
the  sewage  out  of  it.     Probably  also  the  cost  of  the  sewerage  system 
which  should  include  the  arching  over  of  this  brook  would  be  greater 
than  that  of  a  system  finding  its  outfall  through  sewer  pipe  of  the 
proper  size.     The  first  needs,  therefore,  of  Gouverneur  are  to  get 
rid  of  its  sewage  by  a  system  of  small-pipe  sowers  carrying  sewage 
only,  kept  clean  and  wholesome  by  automatic  flush-tanks,  and  to  get 
rid  of  its  excessive  sub-soil  water  by  bringing  it  to  a  level  of  at  least 
six  feet  below  the  surface  by  a  system  of  agricultural  drain  tile  laid 
in  the  trenches  with  the  sewers,  with  branches  extending  to  the 
houses  or  under  the  cellars.     Such  a  system  of  sewerage  and  drainage 
can  now  be  curried  out  at  a  cost  very  much  less  than  it  could  a  few 
years  ago.     liichfield  Springs  and  several  other  villages  have  con- 
structed similar  works  during,  the  past  year,  and  Schenectady  has 
laid  nearly  twelve  miles  of  small-pipe  sewers  at  a  very  moderate  cost 
The  result  of  the  carrying  out  of  these  recommendations  at  Gouver- 
neur would  be  to  free  the  village  from  accumulations  of  filth   and 
dry  the  soil ;  but  that  would  not  render  the  well  water  safe  to  drink* 
Even  with  the  best  systems  of  sewerage  and  drainage  where  a  locality 
becomes  as  thickly  populated  as  Gouverneur  it  is   impossible  to 
prevent  the  constant  contamination  of  the  wells.     A  proper  public 
water  supply  should,  therefore,  be  provided  for  potable  purposes- 
The  present  supply  does  not  seem  to  have  the  confidence  of  the 
people,  and  it  is  not  clear  to  me  that  it  deserves  it.     The  water  i« 
taken  from  the  river  about  opposite  the  center  of  the  village.     Fox 
a  quarter  of  a  mile  above  thein-take  the  surface  drainage  of  a  popu- 
lous region  enters  the  stream,   and  then  the  principal  cemetery  i« 
situated  immediately  upon  the  banks  of  the  river.     It  is  probable 
that  the  water  supply  of  the  village  should  be  taken  from  the  riv<&^ 
at  least  one-half  a  mile  further  up.     Whether  or  not  the  water  o: 
the  Oswegatchie  is  a  pure  and  wholesome  water  it  would  not  Ix 
possible  to  determine  without  examination  of  that  stream  in  time  ol 
low  water  as  well  as  in  the  spring  and  autumn. 

The  brown  color  of  the  water  excites  a  prejudice  against  it  whioh 
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y  be  utterly  nnfoanded  on  any  sanitary  gronnds.  The  question 
IB  to  the  wholesomenefls  of  the  Oswegatchie  as  a  drinking  water 
eould  nndoubtedly  be  determined  by  investigations  carried  through 


In  riew  of  all  the  conditions  described,  I,  therefore,  advise  the 

eommittee  to  recommend  to  the  citizens  of  Gouvernear  tlie  con- 

itroetion  of  a  system  of  separate  sewers  and  sub-soil  drains  for  the 

removal  of  sub-soil  water  and  sewage,  the  leaving  open  of  the  natural 

duumels  for  the  surface  drainage  of  storm  water,  and  the  securing 

of  a  sapply  of  potable  water  that  shall  be  wholesome  and  command 

the  oonndence  of  the  people.     I  recommend  to  the  committee  to 

idvise  the  citizens  that  unless  these  measures  are  taken  there  is  every 

probftbility  of  the  continuance  of  an  abnormally  high  death-rate  from 

Ejmotic  diseases,  causing  needless  sacrifice  of  perhaps  fifteen  or 

twenty  lives  yearly. 

Respectfully  yours, 

JAMES  T.  GARDINER, 

ConsxdUiuj  Engineer. 

m 

In  view  of  the  statement  of  Dr.  F.  C.  Curtis,  sent  by  the  State 
Botrd  of  Health  to  examine  the  sanitary  condition  of  the  village 
of  Gouvemeur,  in  the  county  of  St.  Lawrence,  and  the  examina- 
tioD  of  its  conditions,  James  T.  Gardiner,  consulting  engineer 
of  the  Board,  confirming  the  causes  of  the  large  and  extraordinary 
mortality  in  the  village,  which  causes  are  believed  to  be  chiefly 
"soil  saturation  combined  with  filth  under  and  around  human  dwell- 
ings,'* the  use  of  unwholesome  water,  your  coinmittee  recommend 
finitof  all  the  removal  of  the  causes  named  in  these  reports.  They 
ought  to  be  and  are  within  the  present  legal  control  of  the  authori- 
tifiiof  the  village.  Particularized  as  they  now  are  it  becomes  the 
iutyof  the  citizens  and  the  authorities  to  be^in  and  complete  the  work 
of  improvement  herein  specified.  Proper  drainage  and  sewerage  are 
4e  first  to  be  provided,  and  the  health  and  comfort  of  3,0u0  people 
fcpend  upon  providing  both  as  speedilv  us  possible.  What  ought 
to  be  done  and  the  reasons  for  the  kina  of  work  recommended,  and 
*liat  ou^ht  not  to  be  done  and  the  reasons  therefor,  arc  fully  set 
forth  in  the  report  of  the  consulting  engineer.  The  death-rate  it 
i^helieved  may  be  reduced  at  least  one-quarter  by  the  timely  and 
P^ical  prevention  of  the  diseases  named  which  are  causing  so  many 
^J^tha;  the  committee,  therefore,  hereby  concur  in  the  statement  of 
^'.  Curtis  as  to  the  causes  of  mortality  in  the  village  of  Gouver- 
near and  in  the  recommendations  of  the  consulting  engineer,  Mr. 
^^rdiner,  as  to  the  needed  drainage,  sewerage  and  the  supply  of 
V^^  water. 

ERASTUS  BROOKS, 

^nairman  ofihe  Comm'dtre  on  Drainage^  Sewerage  and  TniuHjraidiij, 

27 
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At  a  special  meeting  of  the  State  Board  of  Health,  on  the  14th 
January,  1886,  the  report  of  the  sanitary  committee  on  Gouvernear 
was  presented,  and  on  motion  it  was  received  and  its  recommenda- 
tions adopted. 

ALFRED  L.  CARROLL,  M.  D., 

Jcmuary  14,  1886.  Secreta/ry. 

Sbwbb  NmsANOE  AT  Albion,  N.  T. 

Albion,  N.  T.,  June  9,  1885. 

To  Dr.  E.  M.  Moobb,  Rochester^  N.    Z.,  President  of  the  Staii 
Board  of  Health  : 

We,  the  undersigned,  respectfully  wish  to  call  your  attention  tc 
the  outlet  of  the  main  sewers  of  this  village.  The  waters  at  their 
mouths  are  conveyed  for  quite  a  distance  through  open  and  clogged 
ditches,  emptying  into  a  race,  when  they  could  oe  covered  and  run 
under  said  race  into  a  creek  with  several  feet  more  fall.  They  do 
not  now  have  sufficient  fall  to  carry  off  the  sediment  which  collects  at 
every  shower  along  the  whole  line  of  sewers.  Bottom  of  said  sewers 
is  covered  with  a  nasty  black  slime,  which  is  very  offensive  when 
exposed  to  the  air.  A  good  number  of  citizens,  residing  in  the 
vicinity  of  these  outlets,  petitioned  the  local  board  of  health  to  abate 
the  nuisance.  The  health  officer  of  the  board  pronounced  it  a 
nuisance  and  claimed  it  should  be  abated.  lie  also  claimed  that  this 
village  is  in  a  very  unhealthy  condition,  with  many  cases  of  malarial 
fever  and  ague  as  the  result  of  the  bad  sewerage  of  tlie  village.  He 
labored  with  the  other  members  of  the  board  for  an  abatement  of 
the  nuisance  regardless  of  cost,  but  they  ignored  him  entirely  on  the 
ground  of  dollars  and  cents. 

We  respectfully  ask  an  inspection  by  your  honorable  Board. 
Would  be  pleased  to  have  a  member  of  your  Board  go  over  the 
ground,  in  company  with  our  health  officer,  and  see  if  something 
cannot  he  done  for  our  relief  before  the  warm  weather  bes^ns. 
Please  find  inclosed  stamp  for  reply  to  G.  H.  Ashby,  who  will  cheer- 
fully reply  to  any  questions  you  may  see  fit  to  ask  in  regard  to  the 
matter. 

(Signed),  G.  U.  ASHBY, 

R.  E.  HOWARD, 
GEORGE  W.  KING, 
W.  T.  DORRANCE, 
WILLIAM  CAMERON, 
PETER  McGOWAN. 
Inclosed  find  petition,  which  was  handed  to  local  board. 

Report  of  Engineer. 

To  the  Chairman  of  the  Committee  on  J)rain,(Jf/e,  Sewerage  and 
'Topography  : 
Sir  —  In  accordance  with  your  instructions  I  have  recently  ex- 
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amined  the  conditions  at  Albion  th&t  have  been  the  cause  of  com- 
plaint by  certain  residents,  and  herewith  submit  my  report. 

The  village  of  Albion  lies  on  both  sides  of  the  Erie  canal,  the 
mam  portion  being  on  the  soathem  side,  the  canal  running  nearly 
east  at  this  place.  The  natural  drainage  of  the  country  is  to  the 
northward,  the  slopes  being  very  gentle,  but  in  most  places  sufficient 
to  secure  good  drainage. 

All  the  sewerage  of  that  portion  of  the  village  lying  on  the  south 
side  of  the  canal  must  necessarily  discharge  into  it  or  be  carried 
under  it.  The  State  has  provided  ample  culverts  for  carrying  the 
sewage  and  very  much  oi  the  storm  water  under  the  canal. 

There  is  a  sewer  running  down  Main  street  in  a  northerly  direc- 
tioD,  to  the  canal,  passing  under  the  latter  and  continuing  as  a 
longhly-bailt  sewer  of  stone,  for  a  distance  of  about  one-half  a  mile 
bojond  the  canal.  The  sewer  empties  into  a  mill-race  which  flows 
along  the  sonth  side  of  Caroline  street  for  about  1,800  feet. 

It  IB  stated  that  the  stone  sewer  on  the  north  side  of  the  canal 
was  bniit  by  the  State  for  its  entire  length,  and  that  the  owner  of 
the  mill-race  preferred  to  have  it  discharge  into  the  race,  instead  of 
passing  under  it  and  discharging  into  a  branch  of  Sandy  creek, 
about  200  feet  distant  and  six  feet  below  the  race. 

The  nuisance  complained  of  does  not  arise,  or  onlv  in  small  part, 
from  filthy  discharges  into  the  mill-race,  but  from  the  setting  back 
of  the  water  of  the  race  up  the  sewer,  and  the  flooding  of  collars  and 
low  places. 

Tnere  is  undoubtedly  a  discharge  of  house  drainage  into  the  Main 
street  sewer,  but  as  there  is  no  public  water  supplv  the  solid  matters 
of  the  sewage  are  for  the  most  part  deposited  during  the  long  pas- 
sage througii  the  primitive  sewer,  and  the  eflluent  is  clear,  unobjec- 
tionable to  the  sight,  and  without  iriuch  odqr. 

The  mill-race  spoken  of  is  supplied  largely  from  waste  water  of 
the  canal,  and  in  dry  times  the  adjacent  creek  receives  almost  its 
entire  supplv  from  the  same  source.  The  average  amount  of  water 
flowing  in  tne  mill-rjice  is  nearly  as  great  as  that  in  the  creek. 

The  mill-race  is  subject  to  daily  fluctuations  of  level  of  six  inches 
or  more,  besides  more  considerable  changes  of  level,  depending  upon 
the  season  of  the  year.  These  fluctuations  must  have  the  effect  of 
changing  the  level  of  the  ground  water  in  the  immediate  vicinity, 
and  uiey  are  not  improbably  the  cause  of  malaria  in  the  adjoining 
houses,  some  twelve  or  fifteen  in  number. 

SrGGESTIONS  AS  TO  REMEDIES. 

The  sewer  mentione<l  as  a  cause  of  complaint  could  easily  be  led 
under  the  mill-race  into  the  creek,  and  as  a  temporary  and  inex- 
pensive means  of  relief  this  would  bo  a  desirable  improvement.  The 
additional  supply  of  water  l)r()nght  into  the  mill-race  by  the  sewer 
is  too  small  in  amount  to  be  of  any  value  to  the  mill-owner. 

The  purchase  of  the  milling  privilege,  which  is  of  much  less  value 
han  formerly,  with  the  entire  abandonment  of  the  race,   would  Im 
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a  great  sanitary  improvement,  and  would  at  the  same  time  enhance 
the  value  of  property  on  the  south  side  of  Caroline  street. 

The  entire  villa^  of  Albion  is  much  in  need  of  a  good  system  of 
sowers,  for  removing  house  waste  and  excrementary  matters.  No 
system  can  be  recommended  without  careful  surveys,  and  precautions 
must  be  taken  to  secure  a  proper  outlet  for  any  system  adopted. 
Unpurified  sewage  discharged  into  the  small  brooks  in  the  vicinity 
would  undoubtedly  occasion  a  nuisance. 

It  is  not  apparent  that  the  State  is  in  any  manner  responsible  for 
the  conditions  that  are  the  present  cause  of  complaint.  A  tempo- 
rary remedy  is  very  simple,  as  pointed  out,  and  is  entirely  within  the 
powers  of  the  village. 

The  more  serious  sanitary  defects  are  the  absence  of  proper  sew- 
ers and  the  existence  of  the  mill-race. 

Very  respectfully  yours, 

HORACE  ANDREWS,  C.  E. 
Albany,  N.  Y.,  December  9,  1886. 

In  accordance  with  the  following  report  from  Horace  Andrews, 
civil  engineer,  employed  by  the  State  Board  of  Health  to  examine 
the  mill-race  and  main  sewer  in  the  village  of  Albion,  in  answer  to 
a  petition  laid  before  the  Board  at  their  meeting  held  in  New  York 
city,  November  16,  1885,  the  committee  present  the  following  con- 
clusions as  the  result  of  a  careful  examination  of  the  evil  complained 
of  by  citizens  of  Albion.  The  proper  method  and  agencies  to  re- 
move the  evils  named  rests  with  the  local  authorities.  In  the 
judgment  of  your  committee  after  the  examinations  now  made, 
the  State  Board  is  not  authorized  to  advise  any  other  mode  of  relief 
than  one  wholly  within  the  power  and  duty  of  the  village  authorities 
of  Albion.  The  State  is  no  way  responsible  for  the  conditions  com- 
plained of. 

ERASTUS  BROOKS, 
Chairman  of  the  Committee  on  Sewerage ^  Drainage  and  Topography. 

Staten  Island,  December  18,  1885. 

Report  on  the  Sewerage  and  DitAixAaE  of  Mtddletown. 

To  the  Committee  on  Drainage^  Setnerage  and   Topography  of  the 
State  Board  of  Health : 

Gentlemen  — A  communication  having  been  received  from  Hon. 
E.  M.  Madden  on  behalf  of  the  citizens  of  Middletown  requesting  the 
State  Board  of  Health  to  send  an  engineer  to  make  a  sanitary  exam- 
ination of  that  village  and  advise  as  to  a  general  course  of  procedure 
with  regard  to  sewerage  and  drainage,  I  proceeded  to  Middletown  on 
the  lOtTi  inst,  in  accordance  with  instructions  from  the  Board,  and 
beg  to  make  the  following  report : 

Topography. 

The  village  of  Middletown,  having  a  population  of  some  ten 
thousand   people,  is  situated  on  a  higl)   rolling  (country,  in   Orange 
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county,  with  attractive  surroaudings  and  with  a  climate  andoubtedly  . 
liealthful.     The  village  itself  is  sufficiently  hilly  to  give  diversity 
to  its  streets  and  to  aiford  admirable  natural  opportanities  for  drain- 
ago.     The  small  stream  which  flows  through  the  lower  part  has 
Beveral  branches  which  afford  good  natural  channelsforsurfacedrain- 
Skse,     The  sidewalks  of  the'  village  are  in  an    unusually  good  con- 
dition, being  flagged  and  having  well-curbed  and  paved  gutters. 
The  attention  which  has  been  paid  to  the  condition  of  the  streets  has 
secured  excellent  surface  drainage  throughout  the  village.     The  soil 
of  a  small  district  is  gravelly  but  the  greater  part  is  day,  very  hard 
and  containing  many  boulders.     This  soil  is  to  be  found  both  in  the 
flatter   parts  of  the   village  and   on  some  of  the  steeper  hillsides. 
Ab  I  have  said,  the  whole  village,  both  in  its  lower  parts  and  on  its 
steeper  hillsides,  is  admirably  adapted  to  a  complete  and  thorough 
system  of  drainage  and  sewerage.     The  obstacles  to  be  overcome  are 
nnasually  small. 

Existing  Sewers. 

To  overcome  the  difficulties  which  have  arisen  from  the  washing 
of  the  steeper  streets  in  heavy  rain,  certain  large  storm- water  sewers 
have  been  built  and  have  elfectually  answered  their  purpose ;  but 
these  sewers,  in  a  small  portion  of  the  village  which  they  cover,  are 
also  used  for  carrying  away  sewage.  They,  however,  i*each  only  a 
very  few  of  the  streets.  I  was  unable  to  ascertain  their  total  length ; 
bat  they  amount  to  a  small  fraction  of  the  whole  village.  There 
appear  to  be  some  ten  miles  of  streets  in  the  village  which  either 
require  sewers  now  or  will  at  a  very  early  day. 

The  present  system  of  storm- water  sewers  empties  into  the  creek 
which  drains  the  surface  of  the  village  at  a  point  below  which  there 
is  a  large  population  living  close  to  the  banks  of  the  stream.  I  ex- 
amined the  condition  of  the  stream  and  found  that  the  bed  both 
under  the  water  and  that  part  which  is  now  dry  is  thickly  coated 
with  decomposing  filth ;  it  is  in  fact  an  open  sewer. 

Nuisances. 

The  condition  of  the  main  creek  is  in  my  judgment  a  nuisance 
endangering  the  health  of  the  people  who  reside  in  the  neighbor- 
hood of  the  stream,  and  the  same  mav  be  said  of  the  other  branches 
of  the  creek  which  flow  through  the  village,  llouse  drains  are 
everywhere  running  into  them  and  carrying  not  only  house  slops 
but  human  excrement ;  they  are  already  fouled  to  such  a  degree  that 
the  smell  from  them  is  at  times  very  strong.  I  think  the  condition 
of  all  these  streams  is  such  as  to  make  them  public  nuisances,  dan- 
jrerous  to  the  lite  and  health  of  the  people  who  live  along  them. 
But  as  there  are  no  sewers  through  much  of  the  town,  and  as  cess- 
pools are  likely  to  fill  and  overflow  when  made  in  a  hard-clay  soil, 
it  is  almost  impossible  for  the  people  to  dispose  of  their  house  wastes 
in  a  sanitary  manner. 

The  fault  is  not  in  the  habits  and  desires  of  the  ])e()ple,  for  the 
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.  condition  of  the  premises,  even  thronghout  the  suburbs  of  the  villagCL 
shows  the  desire  of  the  people  to  keep  their  surroundings  in  as  good 
a  condition  as  possible.  Were  the  streets  of  the  village  sewer^ 
even  in  the  suburbs,  a  very  large  proportion  of  the  people  would  at 
once  make  connection  with  their  houses. 

Sewaok  Disposal. 

The  stream  which  drains  the  surface  of  Middletown  and  runs 
from  there  several  miles  down  to  the  Wallkill  is  so  small  that  it  will 
not  be  possible  to  make  of  it  the  outfall  for  the  sewerage  of  Middle- 
town,  without  a  partial  purification  of  the  sewage  before  pouring  it 
into  the  sti*eam.  If  crude  sewage  is  turned  into  the  brook  a  nui- 
sance will  undoubtedly  be  created,  the  results  of  which  cannot  be  fore- 
seen. It  will  in  mv  judgment  be  perfectlv  practicable  to  purify 
the  sewage  of  the  village  in  precipitation  tanks  for  a  reasonable  sum, 
and  turn  the  effluent  into  the  creek  without  creating  a  nuisance. 
These  works  can  be  so  arranged  as  to  purify  the  sewage  to  any  ex- 
tent which  experience  may  prove  to  be  necessary  under  the  circum- 
stances. For  two  reasons  it  is  specially  important  that  the  filth  of 
Middletown  should  not  go  into  the  soil  about  the  dwellings :  first, 
that  a  very  great  proportion  of  the  people  during  the  summer  sea- 
son are  using  water  from  surface  wells.  The  level  of  the  water  in 
these  is  seldom  over  five  or  six  feet  below  the  surface  of  the  ground. 
They  are,  therefore,  peculiarly  liable  to  pollution.  The  city  has  a 
public  water  supply,  but  a  great  number  of  the  people  prefer  well 
water  on  account  of  its  coolness  in  summer  and  on  account  of  the 
supposed  difference  in  taste  between  it  and  the  public  water  supply. 

The  use  of  surface  wells  is  likely  to  speedily  increase  when  proper 
sewers  and  drains  are  made  through  the  village. 

Another  serious  nuisance  from  polluting  the  soil  is  found  in  the 
fact  that  in  the  north  and  north-eastern  part  of  the  village  the 
ground  water  rises  to  the  tloore  of  the  cellars  and  very  often  enters 
mem.  If  this  ground  water  is  seriously  polluted,  the  air  of  the 
cellars  is  contaminated  to  a  dangerous  degree.  Filth  is  bad  for  hu- 
man health,  and  moisture  is  bad,  but  wet  filth  is  one  of  the  most 
dangerous  conditions  to  which  human  life  can  be  exposed. 

Tne  president  of  the  village,  Mr.  J,  N.  Pronk,  showed  me  through 
a  large  part  of  the  village.  We  visited  some  premises  where  the 
ground  water  rises  so  high  as  to  take  into  solution  the  contents  of  the 
privies.  The  people  in  this  region  were  drinking  water  from  sur- 
face wells,  and  had  wet  cellars.  In  fact,  it  seemed  from  the  exam- 
ination I  made,  and  from  the  information  I  received  from  the  presi- 
dent of  the  village,  that  from  one-half  to  three-fourths  of  the  inhab- 
itants of  the  village  are  troubled  with  wet  cellars. 

Out  of  one  hundred  and  sixty-throe  deaths  which  were  reported 
to  the  State  Board  of  Health  from  Middletown  during  the  last  ten 
months,  twenty-five  are  from  consumption.  I  cannot  but  believe 
that  many  of  these  deaths  are  due  to  the  people  living  over  saturated 
soils.     Important  as  it  is  to  provide  for  the  removal  of  the  filth  of 
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Middletown,  it  is  equally  important  to  drain  the  snb-soil  water  down 
to  a  level  which  shall  secure  the  dryness  of  all  cellars ;  and  this  seems 

Serfectly  practicable.  The  death-rate  of  the  village  is  moderate, 
oubtless  owing  to  its  salubrious  situation :  but  many  of  the  deaths 
which  result  from  soil  saturation  or  filth  poisoning  can  doubtless  be 
prevented,  anJ  the  village  made  unusually  healthful. 

In  general  the  wetness  of  the  cellars,  arising  not  from  accumula- 
tions of  storm  water,  but  from  a  high  level  of  the  ground  water  and 
accamulations  of  filth  in  the  soil,  contaminating  the  soil  water  and 
the  ground-air,  and  thus  polluting  the  air  of  the  cellars  and  the  water 
of  the  wells,  seem  to  be  the  principal  insanitary  conditions  of  the 
village. 

In  one  or  two  places  storm  water  is  occasioning  some  inconvenience 
by  washing  the  Greets  where  the  hillsides  are  unusually  steep.  The 
difficulty,  however,  can  be  remedied  at  a  small  cost.  As  regards  the 
present  sewers,  thev  are  not  in  proper  sanitary  condition.  On  open- 
ing a  man-hole  in  the  main  sewer,  in  company  with  the  president  of 
the  village,  I  found  the  stench  from  it  intolerable,  and  he  informed 
me  that  it  had  been  cleaned  out  within  the  last  six  months.  In  a 
distance  of  perhaps  a  thousand  feet  some  twenty  car-loads  of  filth 
were  taken  out^rom  this  sewef.  They  were  brought  to  the  man- 
holes in  a  wheelbarrow  and  hoisted  out.  I  regret  to  say  that  the  man 
who  did  the  work  is  reported  to  have  died  in  consequence.  I  did 
not  wonder  after  the  examination  made  of  this  single  man-hole. 

It  is  perfectly  possible  to  greatly  improve  the  condition  of  these 
large  sewers  by  devices  for  flushing  and  ventilation  ;  and  this  should 
most  certainly  be  done,  as  their  present  condition  is  dangerous  to 
the  public  health. 

As  regards  the  manufacturing  wastes  which  now,  to  some  extent, 
pollute  tue  stream,  they  would,  of  course,  be  easily  provided  for  if 
there  was  any  general  s^rstem  of  sewerage  through  the  village. 

Plan  for  Sewerage  and  Drainage. 

Recognizing  the  fact  that  the  sewers  which  are  already  built  will 
with  very  slight  additions  provide  for  the  carrying  off  of  storm  water 
and  surface  drainage  so  as  to  prevent  any  danger  to  health  or  incon- 
venience from  the  washing  oi  streets,  the  sanitary  evils  which  are 
to  be  remedied  in  Middletown  are  two-fold ;  namely,  the  soil  satura- 
tion, and  the  accumulations  of  filth. 

There  are  three  different  methods  of  overcoming  these  difficulties ; 
first,  to  expand  the  present  system  of  combined  sewers  to  take  in 
the  whole  village.  Second,  to  leave  the  existing  sewers  to  take  storm 
water  alone,  and  to  carry  a  separate  system  of  small  pipes  for  sewage 
only  through  the  village,  accompanied  with  a  system  of  sub-poil 
drain  tile  to  provide  for  the  draii>age  of  cellars  and  sub-soil.  Third, 
to  carry  over  the  unsewered  part  of  the  village  the  separate  system,  and 
to  utilize  as  part  of  it  the  sewers  which  have  already  been  built,  taking 
into  the  separate  system  the  low-water  fiow  of  these  sewers  and  exclud- 
ing the  heavy  bodies  of '"storm  water  which  they  carry  in  time  of  rain. 
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These  plans  will  differ  in  cost  and  each  has  its  own  advantages 
and  disadvantages.  It  is  not  possible  to  say  without  a  careful  survey 
what  the  relative  oost  and  advantages  will  be  ;  but  it  would  appear 
probable  that  the  expansion  of  the  combined  system  over  the  whole 
village  would  be  far  more  expensive  than  the  other  two  which  have 
been  named.  The  lea^t  costly  would  probably  be  the  utilizing  of 
what  has  already  been  done  and  the  construction  of  the  separate  sys- 
tem through  the  unsewered  part,  making  the  plan,  however,  in  such 
a  way  that  if  any  street  choose  to  lay  down  small  pipe  in  place  of 
the  present  large  sewer,  they  could  do  so  at  their  own  option. 

In  my  judgement  the  most  satisfactory  way  for  the  citizens  of 
Middletown  would  be  to  have  surveys  and  estimates  made  for  each 
of  these  plans,  and  a  report  setting  forth  their  advantages  and  dis- 
advantages. They  could  then  determine  which  on*the  whole  would 
be  most  satisfactory.  As  regards  merely  the  sanitary  side  of  the 
question,  the  investigations  of  the  State  Board  of  Health  have 
snown  that  small  sewers  which  can  be  constantly  Hushed  by  auto- 
matic means  are  very  much  easier  to  keep  clean  than  large  sewers, 
by  which  storm  water  is  admitted.  This  is  especially  true  in  vil- 
lages with  unpaved  streets,  where  the  slopes  are  so  steep  that  large 
amounts  of  gravel  are  washed  into  tli^  sewers,  making  dams  which 
hold  back  the  sewage  so  that  it  putrilies  and  the  sewers  become 
merely  prolonged  cess-pools.  Tin's  we  find  to  be  the  condition  of 
the  large  sewers  in  the  village  of  Mt.  Vernon,  although  they  have 
a  considerable  slope,  and  it  is  doubtless  the  condition  of  the  main 
sewer  in  Middletown,  in  the  upper  half  of  its  course. 

I  do  not  mean  to  say  that  such  a  condition  cannot  be  remedied  ; 
but  that  the  sewers  which  receive  the  wash  of  the  streets  in  un- 
paved villages  are  far  more  difficuilt  to  keep  clean  than  those  which 
receive  only  house  sewage  and  are  so  small  that  they  can  be  thor- 
oughly flushed  every  day  withont  a  large  expenditure  of  water. 

Conclusion. 

I  find  that  the  people  of  Middletown  are  practically  unanimous  in 
their  desire  to  have  tne  village  thoroughly  sewered  and  drained,  and 
the  only  question  is,  how  it  can  best  be  done.  Their  experience 
has  taught  them  that  it  would  be  far  more  economical  for  the  prop- 
erty-owners if  a  definite  plan  is  laid  out,  so  that  the  assessment  for 
sewer  purposes  on  each  property-owner  can  be  determined  once  for 
all  and  the  same  property  not  be  made  to  pay  several  times,  on  the 
theory  that  it  was  benefited  by  every  sewer  in  its  neighborhood,  which 
has  sometimes  been  the  case,  not  only  in  Middletown,  but  in  Albany, 
and  every  other  city  which  is  without  a  general  system  of  sewerage. 

My  opinion  is  that  a  plan  for  the  sewerage  and  drainage  of 
Middletown  could  be  devised  which  could  be  carried  out  as  fast  as 
the  people  desired  for  a  total  cost  not  to  exceed  $1.25  a  running 
foot,  which  would  be  equivalent  to  an  assessment  of  sixty-two  and 
one-half  cents  a  front  foot  on  the  property  j|)enefited.  No  piece  of 
property  should  be  assessed  more  than  once.     In  view  of  the  reason- 
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able  cost  at  which  the  sanitArj  evils  which  threaten  the  health  of 
Middietown  can  be  reHeved,  and  in  view  of  the  condition  of  public 
flentiment,  which  prompts  immediate  action  in  this  direction,  I  rec- 
ommend that  a  topographical  survey  of  the  village  should  be  made, 
inclading  such  data  as  are  necessary  to  be  taken  into  consideration 
for  the  sewerage  and  drainage  of  the  place,  with  plans  of  present 
sewers ;  and  that  based  on  these  surveys  three  preliminary  plans  be 
made,  one  for  the  extension  of  the  combined  system  over  tne  whole 
village ;  another  for  carrying  the  separate  system  over  the  whole 
village  ;  and  the  third  for  carrying  the  separate  system  over  the  tin- 
sewered  part  of  the  village,  taking  into  it  the  ordinary  flow  of  the 
existing  sewers  ;  and  that  a  report  be  made,  setting  forth  the  cost 
and  the  relative  economical  and  sanitary  advantages  of  these  differ- 
ent plans  ;  tliat  these  be  laid  before  the  proper  authorities  of  Mid- 
dietown, and,  when  they  have  decided  which  shall  be  adopted,  that 
a  working  plan  of  that  system  be  made  so  detailed  that  the  work 
of  construction  can  proceed  at  any  time  when  the  village  is  prepared 
to  undertake  it.  Very  respectfully, 

JAMES  T.  GARDINER, 

Consulting  Engineer. 

To  lion.  E.  M.  Madden  and  other  citizens  of  MiddUtown^  N,  Y, : 

The  undersigned  committee,  to  whom  the  appliication  for  advice 
regarding  the  sewerage  of  Middietown  was  referred  with  power  by 
the  State  Board  of  Health,  at  its  meeting  on  June  15th,  respectfully 
makes  the  fotlowing  report : 

A  sanitary  examination  was  made  under  our  direction  on  the  29th 
of  June  by  Mr.  James  T.  Gardiner,  formerly  a  member  of  the  State 
Ik>ard  of  Ilealth,  and  now  its  consulting  engineer. 

The  facts  reported  by  him  show  that  the liealth  of  Middietown  is 
threatened  over  a  largo  part  of  the  village  by  saturated  soil  produc- 
ing wet  cellars  and  by  ground  water  and  ground  air  becoming  pol- 
luted with  filth  from  cess-pools  and  privies. 

This  pollution  of  the  ground  water  undoubtedly  affects  the  health 
of  the  people  by  contaminating  the  wells  and  the  ground  air  about 
the  dwellincrs.  This  ground  air  is  sucked  into  the  cellars  by  the 
heat  of  the  houses,  and  rises  through  the  dwellings.  Especially  is 
this  true  during  the  winter  months  when  the  surface  of  the  ground 
is  frozen  and  the  cellar  windows  closed.  The  filth  pollution  is  also 
(•arried  into  the  cellars  by  percolation  of  the  ground  water. 

It  further  appears  that  the  brooks  which  take  the  surface  drainage 
of  the  village  have  been  converted  into  open  sewers  and  that  they 
arc  in  a  condition  not  only  offensive  but  dangerous  to  life  and  health. 
Tlie  soil  saturation  appears  to  be  due  not  to  accumulations  of  storm 
water  but  to  actual  sub-soil  water. 

The  topography  of  the  village  seems  to  admit  of  a  thorough 
system  of  drainage  and  sewernge.  Exactly  what  plan  would  be 
best  to  adopt  is  somewhat  coin  plicated  by  the  existence  of  a  partial 
system  of  combined  sewers  already  constructed. 

28 
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While  the  experience  of  this  Board  is  that  the  separate  system 
has,  in  cases  like  that  of  Middletown,  very  decided  sanitary  advan- 
tages, it  will  doubtless  be  more  satisfactory  to  your  citizens  to  know 
the  relative  cost  and  advantages  and  disadvantages  of  the  various 
means^by  which  your  insanitary  condition  may  be  relieved. 

The  Board,  therefore,  advises  you  that  drainage  and  sewerage  are 
necessary  to  your  village,  and  the  construction  of  a  proper  system  will 
doubtless  improve  the  public  health  and  lower  the  death-rate,  al- 
though this  is  not  at  present  high. 

We  approve  of  the  recommendation  of  Mr,  Gardiner  that  you 
should  nave  made  a  survey  and  preliminary  plans  from  which  to 
determine  the  relative  cost  and  advantages  of  the  different  methods 
of  drainage  and  sewerage ;  and  having  chosen  the  general  method 
of  procedure,  you  should  have  made  a  careful  working  plan  upon 
which  all  sewers  could  be  constructed.  In  selecting  a  plan  for  hnal 
adoption  it  is  to  be  hoped  that,  since  the  work  is  for  a  sanitary  pur- 
pose, the  plan  will  be  chosen  which  is  of  the  greatest  sanitary  ad- 
vantage, irrespective  of  anv  small  difference  of  cost.  The  experi- 
ence of  the  board  in  the  villages  of  this  State  has  been  that  the  least 
expensive  system  was  generally  best  from  a  sanitary  point  of  view. 

ERASTUS  BROOKS, 
Chairman  of  the  Committee  on  Drainage  and  Sewerage. 

Seweraob  of  Warsaw. 

Warsaw,  N.  Y.,  May  22,  1885. 
To  tfie  Staie  Board  of  Health  : 

Gentlemen — We  believe  that  a  due  regard  for  the  health  of 
onr  villages  requires  us  to  invoke  the  aid  of  the  State  Board  of 
Health,  to  assist  us  in  arriving  at  a  practical  solution  of  the  perplex- 
ing a  uestion  before  ns : 

First  What  are  the  best  and  most  available  means  of  correcting 
or  modifying  the  deleterious  influence  of  certain  ditches  that  have 
long  since  partially  assumed  the  character  of  sewers. 

Second.  What  is  the  most  feasible  and  best  plan  for  establishing 
a  proper  system  of  sewerage  for  this  village  ?  The  villa^  of  War- 
saw contains  a  population  of  over  2,000  inhabitants  and  is  situated 
in  a  deep  valley  running  nearly  north  and  south.  The  water-shed 
on  either  side  of  the  valley  is  quite  extensive,  and  although  most  of 
the  water  is  carried  oft  by  brooks  leading  down  numerous  ravines, 
still  a  large  amount  finds  its  way  to  the  level  of  the  valley,  by  soak- 
ing through  the  soil  —  in  many  instances  flooding  cellars  and  satu- 
rating the  soil  with  a  surplus  of  water. 

A  Targe  part  of  the  village  is  situated  on  the  comparatively  level 
ground  in  the  valley,  and  numerous  cellars  are  subjected  to  inunda- 
tions every  spring.  There  are  many  cellars  which  are  never  dry 
during  the  year,  and  at  the  present  there  is  no  opportunity  to  drain 
them.  The  principal  cause  of  perplexity,  however,  is  an  open  ditch 
which  was  constructed  more  than  thirty  years  ago  for  the  purpose 
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of  carrying  off  surface  water.  It  is  located  in  tlie  easteril 
part  of  the  village,  and  runs  diagonally  across  the  slope  of  the 
nill.  This  ditch  has  gradually  assumed  the  character  of  a  sewer 
—  in  some  instances  sewerage  from  houses  many  rods  distant 
being  conducted  to  it,  or  directed  toward  low  places  tliat  are  eventu- 
ally washed  into  it  by  rain  storms.  The  current  of  the  ditch  is 
sluggish,  and  in  the  summer  months  the  volume  of  water  is  small, 
fiometimes  ceasing  to  run  and  standing  in  small  pools.  In  many 
instances,  wells  from  which  water  is  obtained  for  drinking  purposes, 
also  culinary  uses,  are  situated  within  a  few  feet  of  it,  and  are  yrob- 
cMy  more  or  less  contaminated  by  it.  Last  summer  several  cases  of 
fever  (four  we  believe)  occurred  in  families  living  near  it,  and  our 
physician  did  not  hesitate  to  attribute  the  cause  to  the  condition  of  , 
the  ditch.  The  question  naturally  arises,  why  do  not  the  local  board 
of  health  condemn  the  ditch  ?  First,  There  is  no  system  of  sewerage 
in  the  village  to  take  the  place  of  it.  Second.  There  is  no  adequate 
sum  of  money  available  to  make  even  a  respectable  beginning  of 
such  a  system,  unless  it  can  be  built  for  much  less  than  any  estimates 
that  we  have  ever  had.  Third.  If  the  people  were  compelled  to 
make  cess-pools  the  probability  is  that  they  would  soon  become  as 
c^reat  a  nuisance  as  the  ditch.  Last  summer  a  public  meeting  was 
(ailed  to  consider  the  question  of  sewerage  and  devise  plans  to  abate 
the  nuisance  of  this  ditch  or  sewer.  A  committee  was  appointed  to 
obtain  estimates  on  the  cost  of  building  a  main  sewer.  At  an  ad- 
journed meeting  they  reported,  but  the  estimates  were  so  high  that 
it  was  practically  impossible  to  build  it.  We  feel  that  we  have  no 
frivolous  questions  for  your  solution,  and  pray  that  you  may  send  us 
a  competent  person  to  solve  the  question  which  we  feel  needs  more 
experience  and  ability  than  we  can  command. 

Very  respectfully  yours, 

A.  B.*^ BISHOP,  President, 
L.  L.  CHAFFEE, 
W.  J.  SERVICE, 
FEANK  WILSON, 
CHAS.  J.  GARDNER, 
J.  W.  KNAPP, 

Town  Board  of  Health. 

J.  W.  H.  SHIPLER, 

2 own  Clerk. 

D.  E.  MATTISON,  M,  D., 

Health  Officer. 

We  unite  with  the  local  board  of  health  in   praying  that  their 
request  may  be  granted. 

J.  P.  RANDALL,  President, 
M.  D.  CHACE, 
Z.  T.  LUSK, 
A.  T.  GAGE, 
WM.  BRISTOL, 

VUla^e  Trustees. 
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EVOINEKK  S    ItEPORT. 

Hon.  Ekastds  Buooks,  Cliairmaii  of  ilie  Committee  on  Drahuige^ 
Sewerage  and  Topography : 

Dear  Sir  —  I  have  examined  into  the  conditions  that  prevail  in 
the  village  of  Warsaw,  the  county  seat  of  Wyoming  county,  in  re- 
sponse to  a  petition  from  the  town  board  of  health  and  the  villafije 
tnistecs,  made  on  tlie  22d  of  May  last,  to  the  State  Board  of  Health, 
and  which  was  referred  to  me  for  investigation. 

I  have  the  honor  to  submit  the  following  report : 

SrruA'noN  of  Warsaw. 

The  village  of  Warsaw,  containing  about  2,000  inhabitants, 
is  situated  upon  Oatka  creek,  which  runs  at  this  place  in  a 
northerly  direction.  The  sides  of  the  valley,  through  which  the 
creek  flows,  rise  somewhat  abruptly  to  a  height  or  200  feet  or 
more.  At  the  place  where  the  village  is  situated  the  valley  is 
nearly  level  for  a  width  of  about  one-quarter  of  a  mile  on  each  side 
of  Oatka  creek;  a  short  distance  north  of  the  village  the  level  por- 
tion of  the  valley  increases  in  width. 

The  main  street  of  the  village  runs  in  a  direction  almost  exactly 
north  and  south,  and  is  a  short  distance  east  of  Oatka  creek,  which 
it  crosses,  however,  in  the  southern  part  of  the  village. 

The  principal  portion  of  the  village  lies  to  the  east  of  the  creek, 
though  quite  a  large  number  of  residences  are  on  its  west  side. 

There  are  six  or  seven  streets  crossing  Main  street  at  right  angles 
and  running  eastward  up  the  hillside  until  an  abrupt  slope  is  reached, 
these  streets  also  extend  to  the  west  as  far  as  the  creek,  and  one  of 
them  crosses  it  by  means  of  a  stone  bridge,  and  passes  up  the  st^eep 
westerly  slope  of  the  valley  to  the  station  of  the  Erie  railway.  There 
are  also  several  streets  on  each  side  of  the  creek,  running  in  a  direc- 
tion parallel  to  that  of  Main  street. 

The  Erie  railway,  running  along  the  hillside  on  the  west,  and  the 
Rochester  and  Pittsburgh  railway,  on  the  east  side  of  the  valley,  are 
both  at  a  considerable  elevation  above  Oatka  creek.  For  con- 
venience of  railway  transportation  the  numerous  salt  wells,  which 
have  been  sunk  during  the  past  few  years,  are  situated  high  above 
the  bottom  of  the  valley.  The  wells  are  of  great  depth,  as  much  as 
1,600  feet  in  one  instance.  Some  200  feet  of  boring  would  have 
been  saved  if  railroad  facilities  had  been  found  near  the  bottom  of 
the  valley. 

Surface  Drainage. 

In  many  places  the  water  from  rains  and  melting  snows  has  worn 
deep  ravines  in  the  hillsides.  The  quantity  of  water  flowing  in  some 
of  these  ravines  is,  at  times,  very  considerable.  To  prevent  a  similar 
erosion  in  the  lateral  streets  running  east  from  Main  street  a  ditch, 
now  known  as  the  '*  Corporation  ditch,"  was  dug  many  years  ago.  This 
ditch,  througliout  a  ])art  of  its  course,  runs  parallel  to  Main  street 
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and  about  800  or  400  yards  east  of  it,  afterward  it  turns  to  tlie  west, 
crossing  Main  street,  and  finally  enters  Oatka  creek. 

The  "  Corporation  ditch  "  removes  a  large  amount  of  surface 
water,  and  the  ditches  at  the  sides  of  the  street  suffice  for  the  re- 
moval of  the  remainder,  though  they  would  probably  perform  their 
functions  better  in  many  places  if  they  were  kept  free  from  grass, 
which  grows  in  them  to  a  large  extent 

Sub-soil  Water. 

On  the  west  side  of  the  valley  there  is  much  shale,  lying  in  nearly 
horizontal  strata,  while  lower  down  the  hillsides  there  is  consid- 
erable gravel.  On  the  east  side  of  the  creek  the  soil  is  very  gener- 
ally of  a  gravelly  nature,  and  there  arc  indications  that  the  bed  of 
the  creek  has  been  at  some  previous  time  in  a  different  position  from 
its  present  one.  In  the  more  level  parts  of  the  village,  water  is  met 
witn  at  a  depth  of  from  five  to  twelve  f eejt ;  on  Main  street  it  is 

Snerally  found  at  a  depth  of  eight  feet.  In  many  places  the  ce1< 
rs  are  permanently  wet,  and  are  in  a  suitable  condition  to  occasion 
sickness. 

Striking  proof  of  the  great  permeability  of  the  sub-soil  is  met 
with  in  the  western  part  of  the  village,  where  the  waste  water  from 
one  of  the  salt  wells  flows  down  a  ravine,  impregnating  some  of  the 
wells  in  the  vicinity  with  salt.  One  of  the  wells  was  examined  by 
me  and  a  sample  oi  the  water  was  obtained.  This  well  was  sixty 
feet  from  the  water-course  at  its  nearest  point ;  but  no  water  was 
flowing  through  the  channel,  which  was  quite  dry  in  places  for  a 
long  distance  above  the  well.  The  water  from  the  well  in  question 
seems  rather  more  saline  to  the  taste  than  ordinary  sea  water. 

There  is  every  reason  to  believe  that  the  soil  in  the  eastern  part 
of  the  village  is  quite  as  porous  as  in  the  western  portion,  though 
there  are  no  salt  wells  directly  east  of  the  village  whose  waste  waters 
can  permeate  the  sub-soil. 

House  Drainage  and  Filth  Disposal. 

Most  of  the  houses  are  provided  with  privies  of  the  ordinary  and 
faulty  construction.  No  effort  is  made  to  secure  water-tight  vaults 
or  receptacles  for  excrementary  matters.  Along  the  course  of  the 
"  Corporation  ditch  "  many  privies  are  built  within  a  few  feet  of  its 
banks;  the  ditch  is  said  to  be  in  general  use  for  the  drainage  of 
sinks,  etc 

There  are  in  many  places  deposits  of  filth  along  the  bed  of  the 
ditch  ;  at  some  points  the  ditch  is  nearly  dry  from  soakage  and 
evaporation,  while  at  others  the  flow  from  springs  is  received  and 
the  water  becomes  clearer.  A  sample  of  water  obtained  neaf  the 
mouth  of  the  ditch  does  not  appear  much  more  objectionable,  as  far 
as  cleamesB  is  concerned,  than  that  taken  from  a  well  which  was 
shown  me  by  the  health  officer. 

A  good  water  supply,  taken  from  springs  at  a  considerable  eleva- 
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tion  above  the  village,  has  been  distributed  throughout  the  thickly- 
settled  portion  of  the  village  for  several  years. 

The  larger  number  of  families  are  said  to  use  well  water  in  pref- 
erence to  that  furnished  by  the  water  company,  either  because  it  is 
cooler  and  may  be  considered  pleasanter  to  the  taste,  with  careless- 
ness, as  regards  danger  of  filtn  contamination,  or  because  the  well 
water  can  be  more  cheaply  obtained  than  that  furnished  by  the 
company. 

UNSAinTARY  CoNDPnONS. 

There  can  be  no  question  but  that  much  of  the  liquid  matter 
from  house  draina^  finds  its  way  into  the  wells.  Water-closets  are 
not  in  verv  general  use  at  pi-esent,  though  they  are  constantly  being 
introduced,  and  the  water  carriage  of  excrementary  matters  may  in 
time  increase  the  pollution  of  the  wells. 

The  inhabitants  of  Warsaw  have  a  practical  illustration  of  the 
dangers  of  filth  contamination  in  the  salt  impregnated  wells  in  the 
western  part  of  the  village.  Most  of  the  wells  in  the  village  are 
more  favorably  situated  for  receiving  sewage  pollution  than  those 
wells  whose  taste  betrays  the  presence  of  salt  are  for  receiving  the 
waste  waters  of  the  salt  works. 

It  should  be  remembered  that  clearness  of  color  and  pleasantness 
of  taste  are  no  proofs  that  water  is  not  receiving  the  drainage  from 
privies  and  filthy  ditches. 

Since  it  is  improbable  that  the  use  of  well  water  for  drinking 
purposes  will  be  entirely  abandoned  for  many  years,  the  vaults  of 
all  privies  should  be  made  small  and  perfectly  water-tight,  or,  if 
these  are  still  to  be  in  general  use,  enlightened  public  opinion  should 
compel  the  use  of  water-tight  tubs  or  pails,  to  be  removed  under 
village  authority  every  few  days. 

Village   Sewers. 

At  various  times  the  advisability  of  constructing  a  system  of  sew- 
ers has  been  discussed,  and  surveys  have  been  made  to  ascertain  the 
grades  that  would  be  required.  It  has  been  found  that  a  sewer 
could  be  laid  in  Main  street,  running  to  the  north,  and  finally  turn- 
ing to  the  west  and  discharging  into  Oatka  creek,  while  laterals  can 
easily  be  laid  in  the  streets  running  east  from  Main  street.  The  es- 
timated cost  of  this  system  of  sewers  was  so  large  that  no  action  has 
been  taken  regarding  their  construction.  The  plan  suggested  was 
only  adapted  to  the  needs  of  a  portion  of  the  village,  and  the  removal 
of  all  waste  waters,  including  surface  water,  sub-soil  water  and 
house  drainage,  was  contemplated. 

Very  recently  a  number  of  citizens  have,  by  the  consent  of  the 
village  authorities,  constructed  a  private  sewer,  of  large  sized  vitri- 
fied pipe,  running  through  private  property  and  discharging  into 
the  tail-race  of  a  mill  near  the  creek.  About  twcntv-five  water- 
closets  are  now  said  to  bo  connected  with  this  small  sewer. 

The  construction  of  private  sewers,  formmg  no  part  of  a  well-de- 
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^ised  plan,  is  certainly  a  very  objectionable  proceeding,  and  the 
needless  encroachment  upon  private  property  i&  to  be  deplored. 

As  a  means  of  disposal  of  house  drainage,  a  system  of  sewers  of 
snoderate  cost  would  appear  to  meet  the  necessities  of  the  case  much 
1>etter  than  the  use  of  tubs  or  water-tight  privy  vaults.  If  the  sub- 
soil water  could,  at  the  same  time,  be  lowered  sufficiently  to  dry 
'the  cellars,  the  sewers  would  undoubtedly  give  a  great  deal  of  satis- 
:f  action  to  all  who  would  share  in  their  benefits. 

Suggestions  Kegarding  Sewerage. 

It  is  earnestly  to  be  hoped  that  no  more  sewers  will  be  constructed 
until  a  carefully  considered  plan  of  sewerage  for  the  whole  village 
lias  been  adopted. 

For  economical  reasons  and  on  sanitary  grounds  it  is  to  be  recom- 
m ended  that  the  system  adopted  shall  be  the  "separate  system," 
for  house  drainage,  only  the  sub-soil  water  to  be  removed  by  tile 
drains  laid  in  the  sewer  trenches  and  up  to  the  cellars  of  adjoining 
houses. 

It  is  exceedingly  desirable  that  the  sewers  should  be  confined  to 
the  streets,  and  oe  laid  through  private  land  only  where  it  is  abso- 
lately  necessary  to  do  so. 

The  contemplated  outlet  for  the  village  sewage  is  Oatka  creek, 
which  already  receives  a  quantity  of  it. 

This  creek  flows  northerly  and  empties  into  the  Genesee  river, 
about  ten  miles  south  of  Rochester,  after  a  course  of  thirty-three 
miles  from  Warsaw.  The  nearest  village  below  Warsaw  is  Wyo- 
ming, about  six  and  a  half  miles  distant.  Le  Koy,  the  most  important 
village  below  Warsaw,  is  nineteen  miles  distant,  as  the  creek  flows. 
The  creek  is  said  not  to  be  used  for  drinking  purposes  at  any  point 
of  its  course ;  notwithstanding  this  fact,  it  is  not  an  outlet  for  raw 
sewage  that  can  be  recommended.  The  creek  has  a  small  flow  in  dry 
reasons,  and  its  waters  would  then  be  badly  polluted  if  the  sewers 
were  discharged  into  it.  In  devising  a  system  of  sewers  the  gradients 
should  be  so  chosen,  if  possible,  that  the  sewage  may,  whenever  de- 
sirable, be  purified  by  some  approved  method,  without  the  necessity 
of  pumping.  After  purification,  the  sewage  could  enter  the  creek 
"witnout  occasioning  a  nuisance  and  with  much  less  danger  to  those 
lielow  Warsaw  who  might  drink  the  water.  The  advisability  of  some 
treatment  of  the  sewage,  before  it  can  be  discharged  into  potable 
'water,  is  an  additional  and  very  strong  argument  for  excluding  sur- 
:f ace  and  sub-soil  water  from  the  sewers. 

Two  main  sewers  would  appear  to  be  needed,  one  on  each  side  of 
the  creek.  One  of  these  sewers  could  extend  along  Main  street  and 
would  sufiice  for  the  drainage  of  all  buildings  on  that  street  and  those 
east  of  it  The  details  of  such  a  plan  of  sewerage  can  only  be  ascer- 
tained bv  careful  instrumental  surveys.  A  rough  estimate  of  the  cost 
of  the  Main  street  system  would  be  as  follows : 
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3,200  feet  of  fifteen-inch  vitrified  pipe,  laid $4,  000  00 

8,000  feet  of  six-ineU  vitrified  pipe,  laid 2,  400  00 

6  flushing  tanks 380  00 

12  man-holes 360  00 

19,600  rods  of  three-ineh  drain-tiles 4,  000  00 

Engineering  and  contingencies 1, 200  00 

Total $12,340  00 


The  necessary  four-inch  pipes  for  house  drains,  with  lateral  drain- 
tiles  and  Y  connections  at  the  sewers,  will  probably  cost  $25  for 
each  house  connection.  The  entire  plan  should  be  devised  by  a 
competent  engineer,  and  carried  out  with  the  greatest  precautions 
to  insure  faithful  work. 

Leaving  out  of  account  the  expense  of  purifying  the  sewage,  it 
does  not  appear  that  the  cost  of  the  Main  street  system,  which 
would  benefit  the  greater  part  of  the  village,  should  exceed  $12,500. 

Nkcessfty  of  Constant  Supervision. 

Unless  well  constructed,  any  system  of  sewers  is  sure  to  prove  a 
nuisance,  and  without  constant  care  and  supervision,  after  comple- 
tion the  sewers  will  very  imperfectly  fulfill  their  purpose. 

An  inspector  of  sewers  should  be  appointed  to  examine  into  the 
working  condition  of  the  flushing  tanks,  the  preservation  of  the 
pipes,  man-holes  and  outlets,  and  to  grant  permits  for  bouse  con- 
nections. It  should  also  be  his  dutv  to  see  that  such  house  con- 
nections  are  properly  made  and  that  no  surface  or  sub-soil  water  is 
admitted  to  the  sewers. 

The  Corporation  ditch  should  be  kept  clean  and  so  improved  as  to 
remove  storm  water  in  an  effective  manner.  Even  with  the  largest 
sewers,  surface  water  occasionally  accumulates  in  objectionable 
quantities.  It  does  not  appear  that  any  thing  more  than  temporary 
inconvenience  is  ever  occasioned  at  Warsaw  from  accumulations  of 
surface  water.  It  is,  therefore,  in  the  true  interest  of  economy,  as 
well  as  in  that  of  health,  that  a  liberal  expenditure  should  be  made 
for  securing  a  system  of  sewers  for  house  drainage  only,  and  for 
always  maintaining  it  in  perfect  order,  rather  than  to  attempt  the 
construction  of  large  sewers,  which  are  apt  to  prove  a  serious  nuisance 
on  many  accounts,  in  a  village  of  moderate  size. 

The  powers  of  the  local  board  of  health  should  certainly  be  exer- 
cised to  prevent  the  contamination  of  the  sub-soil  water  by  refuse 
and  excrementary  matters.  Rigorous  ordinances  must  be  adopted 
and  strictly  enforced  without  delay,  before  the  sanitary  condition  of 
the  village  can  be  considered  above  reproach. 

Very  respectfully  yours, 

IIOKACE  ANDREWS,  Jr. 
Af.hany,  Jime  8,  1885. 
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Albany,  J^tTie  25,  1885. 

^o  the  Board  of  Health  and  Board  of  Trustees  of  Warsaw^  N,  Y.: 

Gentlemen  —  From  your  statement  to  this  Board  on  the  22d  of 
Ufay  last,  it  appears  that  the  citizens  of  your  village  have  been 
^live  to  the  dangers  which  arise  from  accumulations  of  filth  in  a 
tihickly  inhabited  district,  and  have  undertaken  to  secure  plans  for  a 
ajstem  of  sewerage  for  the  village.  The  plans  made  hitherto,  and  pre- 
sented for  the  approval  of  the  citizens,  however,  have  been  so  costly 
t.hat  they  could  not  be  carried  out.  It  seems  that  your  citizens 
&re  not  willing  to  abandon  the  hope  of  properly  draining  the  village, 
&nd  your  appeal  to  the  State  Board  of  Health  for  aid  and  advice  is 
l>a8ea  npon  the  expectation  that  it  may  be  able  to  suggest  some 
practicable  scheme  for  securing  the  necessary  relief. 

In  view  of  these  facts,  Mr.  Horace  Andrews,  Jr.,  an  engineer  of 
the  Board,  was  sent  to  make  an  inspection  and  report  as  to  the 
necessity  for  the  sewers  and  the  practicability  of  their  construction 
at  a  moderate  cost.  A  copy  of  his  report  is  herewith  transmitted, 
from  which  it  appears  that  there  is  urgent  necessity  for  the  sewer- 
age ol  the  village  of  Warsaw.  The  conditions  which  he  describes 
are  sofficient  to  prove  that  fact. 

It  further  appears  that  a  system  of  separate  sewers,  large  enough 
to  carry  sewage  only,  could  probably  be  built  for  a  cost  not  to  ex- 
ceed $12,500.  Such  a  system  of  sewers  would  probably  relieve  the 
villaee  of  the  principal  sanitary  evils  which  now  threaten  it.  That 
Bmall  sewers,  such  as  he  describes,  and  properly  arrang^ed  with 
flush-tanks  are  thoroughly  efficient  in  removing  sewage,  lias  been 
^mply  demonstrated  by  the  experience  of  other  places.  If  the 
aiystem  is  properlv  planned  by  an  engineer,  and  thoroughly  under- 
stood, it  will  undoubtedly  be  successful. 

As  regards  the  question  of  outfall  it  would  appear  that  the  sewage 
^lonld  be  more  or  less  purified  before  being  allowed  to  flow  into 
Oatka  creek.  Plans  for  precipitation  tanks  should  be  made  at  the 
^Hune  time  as  the  plans  for  the  sewerage  svstem. 

On  behalf  of  tne  Board, 

ERASTUS  BROOKS, 
Chairman  of  Committee  on  Draina^e^  Sewerage  and  Topography. 

RSPOBT   ON    THE    DISPOSAL   OF   THE    SkWAGE   OF    WaRSAW. 

ZTo  the  Committee  on  Drainage,  Sev>era>ge  and  Topograph]/  : 

OxHTLmcsN  —  In  accordance  with  vour  instructions  I  visited 
^Warsaw  and  Wyoming  on  the  16th  and  17th  of  September,  to  see 
whether  it  would  be  oesirable  for  the  people  of  the  village  of  War- 
saw to  construct  a  system  of  sewers  emptying  into  Oatka  creek,  and 
whether  such  disposal  of  the  sewage  would  create  a  nuisance  endan- 
gering the  health  of  the  people  living  on  the  stream  below  Warsaw, 
or  in  any  way  injure  the  water  for  the  uses  to  which  it  is  now  put. 

From  the  paper  submitted  to  uie  by  the  committee  I  learned  that 
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the  town  board  of  health  of  the  town  of  Wyoming  liad  protested 
against  the  action  of  the  State  Board  of  Health,  in  recominendins 
that  the  village  of  Warsaw  construct  a  system  of  sewers  which*  shoald 
enter  into  Oatka  creek  after  a  proper  purification  of  the  sewage. 

It  appears  that  they  fear  that  if  the  sewage  of  Warsaw  should 
enter  Oatka  creek,  the  contaminated  water  of  the  stream  might  by 
percolation  reach  the  water  of  the  wells  in  Wyoming,  and  that  the 
water  of  the  stream  would  be  unwholesome  for  cattle  to  drink  ;  also 
that  it  would  be  so  contaminated  as  not  to  be  available  for  use  in 
the  salt  wells.  They  further  fear  that  owing  to  the  sluggish  charac- 
ter of  the  stream  there  would  in  places  be  deposited  organic  matter, 
the  decay  of  which  would  pollute  both  the  air  and  the  water.  In 
company  with  the  president  of  the  village,  I  first  cxamioed  Warsaw 
to  acquaint  myself  with  the  [necessity  of  sewerage  in  that  place. 
The  conditions  have  been  already  described  in  the  report  to  the 
Board  by  Mr.  Horace  Andrews.  He  in  nowise  exaggerates  the  ne- 
cessity for  relief  from  the  evils  which  arise  from  the  present  methods 
of  filth  disposal.  Much  of  the  soil  of  the  village  is  clayey,  in  which 
the  grouna  water  stands  so  high  as  to  readily  take  in  solution  the 
filth  from  privies  and  cess-pools,  and  much  of  that  which  is  thrown 
upon  the  surface.  Damp  and  even  wet  cellars  are  common  through 
many  streets. 

Pollution  of  the  ground  water  of  the  village  and  the  entrance  of 
this  contaminated  water  into  the  cellars  is  doubtless  an  insanitary 
condition.  The  open  ditches  which  are  described  by  Mr.  Andrews 
are  polluted  and  at  times  offensive  ;  but  I  think  the  prevalence  of 
wet  cellars,  wet  with  polluted  ground  water,  is  even  a  more  serious 
and  widespread  evil  tnan  these  open  ditches,  although  the  latter 
appeal  more  directly  to  the  senses  of  the  people. 

The  introduction  of  a  water  supply  to  the  village  is  steadily  in- 
creasing the  difficulties  of  disposing  of  polluted  waters.  There  is 
no  remedy  for  these  insanitary  conditions  excepting  a  system  of 
sewers  and  sub-soil  drainage.  The  difficulties  that  arise  from  storm 
water  are  few  and  can  easily  be  obviated  by  surface  ditches  and 
gutters.  Sewage  and  sub-soil  water  are  the  causes  of  the  existing 
evils.     They  can  only  be  disposed  of  properly  by  sewers  and  drains. 

There  is  but  one  possible  outfall  for  the  sewage  of  the  villa^^ 
and  that  is  Oatka  creek,  which  runs  through  the  center  of  the  place. 
Several  sewers  and  polluted  ditches  now  empty  into  this  stream- 
Although  the  stream  is  evidently  a  small  one,  in  times  of  drought: 
it  is  still  large  enough  to  carry  off  the  fluid  part  of  the  sewage  o£ 
Warsaw,  provided  the  fluid  and  solid  constituents  of  the  sewage  ares 
properly  separated.  The  fluid  part  might  contain  sufficient  putres- 
cible  matter  to  pollute  the  creek  in  times  of  low  water,  provided  i* 
was  not  properly  purified  before  admission  into  the  stream.  !■ 
seems  to  me  evident  that  sewerage  is  necessary  to  protect  the  livee 
and  health  of  the  two  to  three  thousand  people  living  in  Warsaw^ 
and  that  Oatka  creek  is  the  only  outfall  for  the  sewage.  I,  ther^ 
fore,   examined   the   creek   between   Warsaw   and   the   village 
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Wyoming,  six  miles  below,  to  see  whether  the  use  of  the  creek  as  an 
outfall  for  the  sew^e  of  Warsaw  was  likely  to  create  a  nuisance 
along  the  stream.  The  distance  by  the  road  between  Warsaw  and 
Wyoming  is  six  miles,  while  by  the  windings  of  the  creek  it  is  prob- 
ably at  least  twelve.  The  central  part  of  the  valley  in  whicn  the 
str^m  flows  is  so  low  and  flat,  and  the  soil  so  moist,  that  it  is  almost 
entirely  nsed  as  pasture.  The  farm-houses  stand  back  from  one- 
third  to  one-half  a  mile  from  the  center  of  the  valley  on  the  slopes 
at  the  foot  of  the  hills  which  rise  several  hundred  feet  above  the 
vaUey.  The  wells  from  which  drinking  water  is  taken  are  of  course 
near  the  houses. 

The  village  of  Wyoming,  which  is  situated  at  the  foot  of  the 
hiUs,  is  some  distance  from  the  stream.  One  mill  and  two  or  three 
houses  are,  however,  in  the  center  of  the  valley,  opposite  the  village 
of  Wyoming.  From  the  topographical  structure  of  this  locality ; 
from  my  observation  of  similar  valleys  in  western  New  York ;  and 
from  facts  which  I  learned  regarding  the  flow  of  the  sub-soil  waters  in 
the  neighborhood  of  Warsaw,  I  feel  sure  that  the  flow  of  the  ground 
water  which  supplies  the  wells  is  from  the  hills  toward  the  center  of 
the  valley ;  and  that,  perhaps  with  the  exception  of  one  or  two  houses 
in  the  neighborhood  of  the  village  of  Wyoming,  there  can  be  no 
possibility  of  the  water  of  the  stream  percolating  into  the  wells. 
The  only  wells  which  might  be  in  any  way  affected  are  some  twelve 
miles  below  Warsaw  as  the  stream  runs.  Whether  or  not*these  wells 
woold  receive  by  jiercolation  any  water  from  the  stream  is  very 
doubtful. 

In  contiiniing  my  journey  down  the  valley  I  saw  no  places  on  the 
stream  below  Warsaw  where  the  drinking  water  of  the  people  would 
be  injured  by  the  use  of  Oatka  ci*eek  for  the  sewage  disposal  of  War- 
saw. 

Ab  regards  the  use  of  the  water  of  this  creek  in  salt  wells  I  found 
that  several  wells  were  pumping  water  from  the  creek,  from  which 
wells  it  was  again  discharged  as  saturated  brine.  The  evaporation 
of  this  brine  produces  salt.  Should  any  of  the  morbific  germs  be 
contained  in  the  water  that  is  used  they  would  undoubtedly  be  de- 
stroyed by  the  heat  at  which  the  brine  is  kept  during  the  process  of 
evaporation.  There  is,  therefore,  no  probability  that  the  water  of 
OatKa  creek  would  be  injured  for  use  in  the  salt  wells  by  the  admis- 
sion of  the  purified  sewage  of  Warsaw  into  the  stream. 

Ab  regards  the  effect  on  the  health  of  cattle  drinking  the  water 
of  this  stream,  I  can  find  no  case  reported  either  in  Europe  or  in 
this  country  where  the  drinking  water  very  slightly  contaminated 
has  proved  injurious  to  the  health  of  cattle. 

Should  the  water  of  a  creek  be  grossly  polluted  with  crude  sewage 
and  its  banks  defiled  with  deposits  from  such  sewage,  it  seems  not 
improbable  that  the  health  of  cattle  might  be  injured  by  drinking 
it  Pnrified  sewage  is  turned  into  many  of  the  small  streams  of 
England  from  which  cows  are  allowed  to  drink,  and  I  can  find  no 
case  of  harm  resulting.     The  danger  to  cattle,  therefore,  seems  re- 
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mote  and  improbable  provided  that  the  contamination  of  the  water 
is  very  slight.  In  this  case  the  matter  seems  to  depend  upon  the 
amount  of  the  contamination,  which  will  be  very  small  if  the  sew- 
age is  properly  purified,  but  which  might  be  a  serious  matter  to  prop- 
erty owners  of  Wyoming,  if  Warsaw  should  neglect  to  properly 
purify  the  sewage.  Assuming  then  that  the  sewage  of  Warsaw  be 
properly  purified  before  being  turned  into  Oatka  creek  I  am  of  the 
opinion  tnat  it  should  be  allowed  on  the  ground  that  it  is  required 
to  protect  and  preserve  the  health  of  several  thousand  people,  while 
against  such  method  of  sewa^  disposal  it  can  only  be  said  that  there 
are  remote  possibilities  of  injury  to  cattle.  Undoubtedly  the  laws 
should  protect  the  health  oi  the  people  of  Wyoming  by  enabling 
them  to  insure  the  proper  planning  and  maintenance  of  sewage  puri- 
fication works  at  Warsaw.  If  these  works  are  properly  plan nea  and 
maintained  there  will  in  my  judgment  be  no  injury  to  the  public 
health  in  the  town  of  Wyoming.  I  visited  the  village  of  Wyoming, 
and  in  an  interview  with  the  health  officer  and  one  of  tne  most 
active  members  of  the  board  of  health  I  explained  my  views  in 
regard  to  this  matter  and  the  desire  of  the  State  Board  oi  Health  to 
protect  the  health  of  the  people  of  Wyoming,  while  at  the  same 
time  recommending  what  appears  to  be  a  necessary  measure  for  in- 
suring the  health  of  Warsaw.  These  gentlemen  seemed  to  accept 
the  conclusion  that  harm  to  the  health  of  Wyoming  was  improbable, 
provided  thflrough  sewage  purification  was  maintained  at  Warsaw. 
Their  fear  is  that,  however  well  planned  the  purification  works  may 
be,  they  will  eventually  be  improperly  maintained  and  the  creek 
thereby  become  foul. 

Should  Warsaw  desire  to  construct  a  system  of  sewerage  an  act 
for  that  purpose  would  have  to  pass  the  Legislature ;  provided  that 
the  present  laws  would  not  secure  to  the  people  of  Wyoming  the 
efficient  maintenance  by  Warsaw  of  their  purincation  works,  a  law 
should  be  passed  affording  the  necessary  redress  to  the  people  in-, 
jured  by  any  such  neglect. 

Very  respectfully  yours, 

JAMES  T.  GARDINER, 

Consulting  Migineer, 

Repobt  of  the  Committee  on  Drainage,  Sewerage  and  Topogra- 
phy ON  THE  Disposal  of  the  Sewage  of  Warsaw. 

The  State  Board  of  Health,  having  heretofore  examined  the  village 
of  Warsaw,  with  reference  to  the  necessity  of  a  system  of  sewerage 
for  that  village,  and  having  recommended  the  construction  of  a  sys- 
tem of  sewers  and  sub-soil  drains,  having  outfall  into  Oatka  creek, 
after  proper  purification  of  the  sewage,  and  that  report  having  been 

f^ublishea  in  the  papers  of   Warsaw,  a  remonstrance  was  received 
rom  the  town  board  of  health  of  Middlebury,  which  lies  below  War- 
saw in  the  valley  of  Oatka  creek.     The  local  board  requested  a 
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farther  examination  of  Oatka  creok  below  Warsaw,  and  set  forth 
certain  dangers  which  they  feared  threatened  the  public  health  of 
Wyoming  should  the  recommendations  of  the  State  Board  of  Health 
to  Warsaw  be  carried  out. 

In  response  to  this  appeal  Consnlting  Engineer  James  T.  Gardiner 
was  sent  to  examine  the  whole  question  and  make  such  recommenda- 
tions BB  the  facts  of  the  case  might  warrant.  His  report,  herewith 
^ipended,  is  approved  by  the  committee.  It  appears  that  the 
npidlj  growing  yilla^  of  Warsaw,  containing  a  population  of  be- 
tween two  and  three  tnousand  people,  is  suffering  for  want  of  a  proper 
system  of  sewerage  and  subsoil  drainage,  and  that  there  is  no  other 
OQtfidl  for  the  drainage  of  Warsaw  than  Oatka  creek.  This  creek  is 
not  used  for  a  potable  water  supply  below  Warsaw,  nor  is  there  any 
honse  in  the  immediate  neighborhood  of  the  stream  until  it  has 
flowed  some  twelve  miles.  The  stream  is  used  only  for  watering 
cattle  and  for  supplying  water  to  the  salt  wells.  It  appears  that  in 
the  process  of  evaporating  the  brine  from  salt  wells,  the  temperature 
18  raised  so  high  as  to  killall  morbific  germs.  As  regards  tne  effect 
of  very  slight  pollution  of  water  on  the  health  of  the  cattle  drinking 
it,  the  committee  is  not  aware  of  any  facts  to  prove  that  injurious 
e&cts  have  been  suffered,  although  purified  sewage  in  England  is 
discharged  into  many  streams  which  flow  through  pastures. 

While  there  are  remote  possibilities  of  such  injury,  they  should 
not,  in  our  judgment,  weigh  against  the  positive  and  known  evils 
which  threaten  the  health  of  several  thousand  people  in  Warsaw. 
It  is,  however,  important  that  the  pollution  of  tne  water  should  be 
slight,  and  this  can  only  be  by  a  careful  maintenance  of  properly- 
planned  works  for  the  purification  of  the  sewa^^e. 

Proper  legal  provision  should  undoubtedly  be  made  for  protect- 
ing the  rights  of  the  people  below  Warsaw  by  insuring  the  thorough 
pnrification  of  the  sewage  of  Warsaw  at  all  times.  We,  therefore, 
recommend  that  the  Board  declare  that,  in  their  judgment,  a  system 
of  sewerage  and  sub-soil  drainage  is  necessary  for  the  village  of  War- 
saw, the  sewage  to  be  discharged  into  Oatka  creek  so  purified  as  to 
cause  no  injury  to  the  health  or  property  of  the  people  on  the  creek 
below. 

ERASTUS  BROOKS, 
GEORGE  W.  COOK,  M.  D., 
EDWARD  M.  MOORE,  M.  D.,  President, 
ALFRED  L.  CARROLL,  M.  D.,  Secretary, 

Committee. 

At  a  meeting  of  the  State  Board  of  Health  on  the  24th  of  Sep- 
^^naber,  at  Albany,  the  above  report  was  presented,  and  on  motion 
^a*  adopted  by  the  Board,  its  recommendations  approved  and  a  copy 
ordered  transmitted  to  the  authorities  of  Warsaw  and  Wyoming. 

ALFRED  L.  CARROLL,  M.  D., 

S(?cretary. 
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Rbpobt  on  the  Drainage  op  the  New  Codbt-House  at  Lookpobt. 

To  the  Committee  on  Drainage^  Sewerage  and  Topography  : 

Gentlemen — In  accordance  with  your  inBtractions  I  visited 
Lockport  on  the  20th  of  July  last,  to  examine  into  the  question  of 
the  best  method  of  disposing  of  the  drainage  of  the  new  court- 
house. I  found  that  the  greater  part  of  the  city  of  Lockport  is 
without  any  proper  system  of  sewerage.  Short  sewers  have  been 
built  on  certain  streets  generally  by  private  parties,  which  find  out- 
let into  the  canal.  They  often  end  above  water  line,  as  the  canal  is 
in  a  cut  where  it  passes  through  the  western  part  of  the  city.  The 
mouths  of  some  of  these  sewers  open  close  to  the  bridge  on  the  main 
business  streets  and  so  near  to  blocks  of  stores  that  the  offensive 
odors  from  the  sewers  or  from  some  of  them  are  said  to  be  very 
noticeable.  This  is  not  at  all  unlikelv,  for  the  sewers  themselves 
are  generally  so  constructed  that  much  of  the  fluid  matter  leaches 
out  of  them,  leaving  the  solids  deposited  in  the  sewers  there  to 
putrefy  and  grossly  contaminate  the  air. 

The  parties  who  live  near  the  open  sewer  mouths  are  lustly 
alarmed  at  this  state  of  things,  and  tne  local  board  of  healtn  has 
forbidden  any  more  sewage  from  being  drained  into  some  of  these 
sewer&f.  The  only  practicable  outlet  that  I  could  find  for  the  sewage 
of  the  court-house  was  into  one  of  the  existing  sewer  outlets  and 
thence  into  the  canal,  but  the  city  authorities  have  forbidden  the 
county  from  using  the  only  available  sewer  outlet  and  require 
them  to  build  one  of  their  own  which  shall  enter  the  canal  below 
water  line. 

On  the  other  hand  the  Superintendent  of  Public  Works  has  given 
notice  that  no  sewer  or  foul-water  drain  of  any  kind  shall  be  per- 
mitted to  discharge  into  the  canal,  and  that  those  already  existing 
will  be  cut  off.  The  county  appears,  therefore,  unable  to  drain  the 
new  court-house.  The  Superintendent  of  Public  Works  will  not 
allow  them  to  build  a  new  outlet  into  the  canal,  and  the  city  will  not 
allow  them  to  use  the  only  old  one  which  appears  to  be  available.  The 
discharge  of  the  sewage  of  the  city  of  Lockport  into  the  canal  is  cer- 
tainly very  objectionable.  Not  only  is  the  air  polluted  by  the 
emanations  from  the  mouths  of  these  sewers,  but  the  water  of  the 
canal  itself  is  made  so  foul  as  to  be  objectionable  on  sanitary  grounds 
both  to  Lockport  and  to  the  towns  below.  The  people  of  I^kport 
have  felt  greatly  aggrieved  that  the  city  of  Buffalo  was  allowed  to 

f>ollute  the  water  of  the  canal  and  in  public  meetings  strong  reso- 
utions  have  been  passed  regarding  this  matter.  Buffalo  has  now 
gone  to  great  expense  to  build  an  intercepting  sewer  and  thusprevent 
the  contamination  of  the  Erie  canal  water.  The  city  of  Lockport 
should  remember  that  the  people  who  live  along  the  canal  below 
them  have  the  same  right  to  object  to  their  fouling  the  waters  with 
the  sewage  of  Lockport. 

The  pollution  oi  the  canal  water  by  foul  emanations  not  only 
endangers  people  living  along  its  banks  and  on  the  canal  boats,  but 
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after  carefnl  inquiry  I  find  that  it  is  not  at  all  ancommon  for  the 
boatmen  to  drink  the  canal  water,  and  it  is  of  coarse  used  by  them 
for  ordinary  domestic  purposes. 

A  very  large  number  of  people  are,  therefore,  exposed  to  any  in- 
sanitary influence  arising  from  the  waters  of  the  Erie  canal.  Thou- 
sands live  along  its  banks  or  on  its  surface  during  the  active  season 
and  hundreds  use  the  water  for  domestic  purposes,  while  many 
doubtless  drink  of  it.  For  these  reasons  it  is  clear  that  the  use  of 
the  canal  as  an  outlet  for  sewage  should  not  be  allowed. 

The  city  of  Lockport  should  construct  a  carefully -planned  system 
of  sewers  discharging  not  into  the  canal  but  into  Eighteen-mile  creek. 
I  examined  the  ground  and  found  such  a  system  entirely  practicable, 
at  least  so  far  as  a  large  part  of  the  city  is  concerned.  The  present 
sewQTS  might  be  used  simply  for  carrying  oflf  storm  water  from  the 
streets,  an^l  *he  new  system  be  confined  to  sewage  and  sub-soil  water, 
nnless  it  be  also  necessary  to  provide  for  their  carrying  the  overflow 
of  cisterns. 

It  appears  that  Lockport  is  largely  supplied  with  drinking  water 
from  cisterns  situated  in  the  cellars  of  houses  for  which  proper  over- 
flow most  be  provided.  As  I  have  not  made  a  detailed  examination 
it  would  be  impossible  to  advise  at  present  as  to  the  best  method  of 
providing  for  the  overflow  of  these  cisterns ;  but  in  general  it  can  be 
said  that  a  system  of  small  pipe  sewers  provided  with  flush-tanks 
would  answer  all  the  requirements  of  the  case. 

Objection  has  been  made  to  giving  outfall  to  the  sewage  of  the 
city  into  Eighteen-mile  creek.  I  examined  the  ground  and  can  see 
no  other  pi*acticable  outlet  for  the  fluids  of  the  sewage.  It  appears 
dear  that  a  nuisance  would  be  created  if  the  crude  sewage  should  be 
turned  into  this  stream.  It  will,  therefore,  be  necessary  in  my  judg- 
ment to  purify  the  sewage  before  it  is  allowed  to  flow  into  the  creeS. 
As  it  will  undoubtedly  be  some  time  before  public  opinion  will  be 
80  instructed  and  aroused  regarding  the  necessity  of  a  sewerage 
system  in  Lockport,  some  temporary  means  must  be  provided  for  the 
(Irainage  of  the  court-house.  The  sewor  through  wnich  the  sewage 
of  the  old  court-house  is  at  present  discharged  is  not  only  improperly 
built  but  it  is  not  at  a  proper  level  to  drain  the  new  county  build- 
ings. A  new  sewer  must,  therefore,  be  laid,  whatever  may  be  the 
pomt  at  which  it  finds  outlet.  It  would  be  a  measure  oi  })roper 
economy  if  this  sewer  should  be  of  such  dimensions  and  grade  as  to- 
form  a  part  of  a  general  city  sewerage  system  when  sucn  a  system 
should  be  constructed.  In  consideration  of  the  county  building  a 
sewer  which  would  in  every  way  be  adapted  to  city  use  along  the 
streets  in  which  it  was  laid,  the  city  might  consent  to  the  county 
sewer  finding  temporary  outlet  through  one  of  the  existing  city  sewer 
mouths,  since  no  new  sewer  mouth  can  be  constructed. 

I,  therefore,  recommend  tliat  merely  as  a  temporary  expedient  the 
oonoty  be  allowed  to  use  the  most  available  outlet  through  one  of 
the  city  aewers ;  but  with  a  distinct  understanding  on  the  part  of  the 
city  that  it  Ib  a  merely  temporary  arrangement.     I  informed  the  city 
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authorities  and  the  city  surveyor  of  my  views  in  this  matter.  I  do 
not  consider  this  disposal  of  the  court-house  sewage  a  good  one  on 
sanitary  grounds ;  but  only  recommend  it  as  the  best  available  one 
until  proper  sewers  are  built  by  the  city. 

Very  respectfully, 

JAMES  T.  GARDINER, 

Consulting  Engineer, 

Report  of  the  Coioiittee. 

The  board  of  health  of  the  city  of  Lockport  having  appealed  to 
the  State  Board  in  the  matter  of  the  sewerage  of  the  new  county 
building  situated  in  the  city  of  Lockport,  Consulting  Engineer 
James  T.  Q^rdiner  was  instructed  to  examine  the  premises  and 
report  such  recommendations  as  seemed  best  under  the  circumstanceg. 

His  report,  hereto  appended,  is  approved  by  this  committee ;  and 
in  aocoraance  with  his  suggestions  we  recommend :  That  as  i 
temporary  expedient  the  new  county  building  be  allowed  to  find 
outlet  for  its  sewage  into  the  most  available  of  the  existing  sewers. 

We  do  not  consider  this  a  desirable  permanent  arrangement,  but 
simply  the  best  possible  under  the  circumstances,  and  until  a  proper 
system  of  sewerage  is  provided  for  this  part  of  the  city  of  LocKport 

We  condemn  the  pollution  of  the  Erie  amal  with  the  sewage  of 
Lockport  as  liable  to  injure  the  health  of  the  people  living  along 
its  banks,  both  in  Lockport  and  below,  as  well  as  the  health  of  the 
boatmen  and  their  families  who  live  on  the  canal. 

We  earnestly  recommend  the  city  of  Lockport  to  construct  a  proper 
system  of  sewerage  as  soon  as  possible,  so  arranged  with  regard  to 
outfall  as  to  create  no  nuisance  to  the  people  living  on  the  stream, 
which  seems  to  be  the  natural  outlet  for  the  drainage  of  the  city. 

ERASTUS  BROOKS, 

Chairman, 

At  a  meeting  of  the  State  Board  of  Health  on  September  24:th, 
at  Albany  the  above  report  was  presented,  and  on  motion  was 
adopted  by  the  Board,  its  recommendations  approved,  and  a  copy 
ordered  transmitted  to  the  county  and  city  authorities  of  Lockport. 

Report  Upon  Nuisance  Caused  by  an  Open  Skwer  at  Cohoes. 

To  the  Committee  on  Drainage^  Sewerage  and  Topography^  of  the 
State  Board  of  Health  : 

Gentlemen  —  There  exists  in  the  central  part  of  the  city  of  Cohoes 
a  sewer  that  is  said  to  have  been  formerly  a  natural  water-course ;  in 
more  recent  times  this  has  been  owned  by  the  Cohoes  Water  Power 
Co.,  who  used  it  for  removing  a  largo  volume  of  surplus  and  waste 
water. 

The  Water  Power  Co.  has  at  various  times  deeded  away  most 
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of  the  property  along  the  water-course,  reserving  tlie  right  to  dig- 
duuf^  their  waste  water  into  the  stream.  At  many  places  large 
arches  have  been  built  over  the  water-course,  buildings  have  also 
been  erected  close  to  its  banks,  and  directly  over  it  also,  for  a  dis- 
Uuee  of  about  1,200  feet.  At  places,  however,  the  stream  is  un- 
c»vered,  and  also  where  it  empties  at  the  tail-race  of  the  Anchor 
lioeiery  mill  on  Mohawk  street. 

Gradually  the  various  residents  along  the  course  of  the  stream 
hive  turned  their  house  drainage  into  it  and  have  built  privies  im- 
mediately over  it  in  many  places.  The  city  also  has  a  sewer,  receiv- 
ing the  surface  draina^  from  several  streets  and  the  sewage  from  a 
nnmber  of  houses,  which  empties  into  the  water-course. 

Owin^  to  tlie  great  volume  of  waste  water  constantly  allowed  to 
flow  in  me  stream  by  the  Cohoes  Water  Power  Co.,  the  sewage  was 
oitirely  unnoticeable  until  within  a  year  or  two,  when  the  company 
by  constructing  new  flumes  has  abandoned  the  stream  in  question  as 
10  overflow,  still  permitting  a  small  but  rapid  stream  to  flow  in  the 
wide  bed  of  the  former  torrent.  Now  the  sewage  has  become  a 
decided  nuisance,  causing  powerful  and  disgusting  odors ;  moreover 
ftll  kinds  of  refuse  and  garbage  are  thrown  on  the  bank  of  tbe 
itreamy  where  it^is  uncovered.  The  condition  of  the  stream  is  such 
thtt  it  is  an  evident  nuisance,  especially  to  those  whose  occupations 
cause  them  to  spend  much  of  their  time  near  the  mouth  of  the 
stream  and  along  its  uncovered  parts. 

Suggestions  for  Relief. 

The  portion  of  the  city  traversed  by  the  stream  in  question  is  very 
imperfectly  sewered,  the  difficulties  being  that  solid  rock  is  every- 
where met  with  and  that  whole  streets  are  taken  up  by  the  flumes 
of  the  Water  Power  Co.,  which  are    arelied  over  and  themselves 
become  the  receptacles  of  sewage  from  the  city  sewers.     At  son*-: 
future  time  proper  sewens  may  be  constructed  in  all  the  streets  aii- 
» suitable  outfall  may  bo  secured  by  means  of  a  tunnel,  as  has  been 
proposed.     P^or  the  present,  however,  it  is  hardly  possible  that  relief 
can  be  secured  from  the  particular  nuisance  that  is  the  subject  of 
this  report,  by  any  expensive  system  of  sewers.     The  most  practi- 
cable plan  would  appear  to  be  the  construction  of  a  sewer  of  moderate 
size  along  the  entire  length  oif  the  wide  bed  of  the  water-course. 
This  sewer  can  have  an  invert  of  solid  rock  for  nearly  its  whole 
length,  about  1,200  feet,  and  would  need  to  be  large  enough  to  re- 
ceive the  storm  water  and  sewage. 

The  Cohoes  Water  Power  Co.  should  also  withdraw  their  restric- 
tions as  far  as  may  be  necessary,  to  allow  of  this  small  sewer  being 
bnilt,  and  should  pledge  themselves  to  continue,  as  at  present,  the 
uisdjarge  of  a  small  but  constant  voluuie  of  water  into  the  sewer. 

The  wide  bed  of  the  creek  should  then  be  filled  with  clean  and 
^^lUble  material. 
^^  privies  should  be  allowed  on  the  arch  of  the  sewer,  and  «\\ 
80 
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connections  of  every  description,  including  the  street  catch-basins, 
shoaid  be  trapped. 

,  It  is  believed  that  the  plan  here  proposed  would  be  a  great  sani- 
tary improvement  upon  the  existing  conditions,  and  that  it  can  be 
carried  out  at  small  expense  ;  while  possessing  features,  not  altogether 
desirable,  on  sanitary  grounds,  it  will  nevertheless  give  much  needed 
relief  from  a  nuisance  of  considerable  magnitude.  Whenever  a  defi- 
nite plan  for  the  sewerage  of  that  part  oi  the  city  shall  have  been 
carried  out  and  a  proper  outfall  secured,  all  sewers,  including  the 
one  mentioned,  that  pass  under  buildings  and  through  private  prop- 
erty should  be  abandoned  and  filled  up. 

Very  respectfully  vours, 

HORACE  ANDREWS,  Jr., 

Cwil  Engineer. 
Albany,  August  6, 1885. 


REPORT 


OP  THE 


SEW^ERAGE  OF  MT.  VERNON 


To  Hie  State  Board  of  Health  : 

On  the  2l8t  day  of  April  the  State  Board  of  Health  was  directed 
kj  the  Governor  to  examine  and  report  as  to  the  existence 
of  a  nuisance  in  the  town  of  East  Chester,  alleged  to  be  caused  by 
the  discharge  of  the  sewage  of  the  village  of  Mt.  Vernon  into  a 
snaall  brook.  The  matter  was  referred  to  the  committee  on  drain- 
age, sewerage  and  topography,  who  took  immediate  action. 

Although  this  committee  had  previously  investigated  and  reported 
on  this  nuisance,  it  was  considered  best  to  make  a  second  inspection 
tbrough  another  engineer,  the  first  examination  and  report  having 
l*en  made  by  Horace  Andrews,  Jr.,  C.  E.  In  accordance  with  in- 
unctions, O.  S.  Wilson,  C.  E.,  proceeded,  on  the  23d  of  April,  to 
*t-  Vernon  and  made  an  examination.  His  report  is  herewith 
P^eu  in  Appendix  marked  B;  Mr.  Andrews'  previous  report, 
^ther  with  the  first  report  of  the  committee,  is  given  as  Appen- 
^  marked  A. 

KEPORT. 

For  a  description  of  the  conditions,  we  would  refer  to  appendices 
-^^d  B.  Mr.  Andrews*  observations  as  to  the  existence  of  a  nui- 
^ce  are  fully  sustained  by  Mr.  Wilson.  There  can  be  no  doubt 
"^t  the  discharge  of  the  sewers  of  the  village  of  Mt.  Vernon  into 
'J^6  small  brook,  therein  described,  is  a  nuisance  which  is  likely  at 
^^^  to  be  of  serious  magnitude. 

%  direction  of  the  chairman  of  the  committee,  Mr.  Wilson  took 
^ples  of  the  water  from  the  head  of  the  brook  where  it  enters 
^^^  sewer,  above  the  village  of  Mt.  Vernon,  and,  also,  samples  of  the 
^tflow  of  the  sewer.  Although  these  were  taken  at  three  o'clock  in 
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the  afternoon,  when  the  water  would  be  least  contaminated,  and  ] 
though  there  had  been  no  rain  for  a  number  of  days,  so  that  litl 
street  drainage  was  emptying  into  the  sewers,  the  effluent  w 
found  to  be  so  grossly  polluted  as  to  be  clearly  within  the  term  "  se 
age."  This  is  proved  by  the  chemical  analysis  of  Prof.  Willis  < 
Tucker,  and  the  chemical  and  miicroscopical  examination  of  Pn 
William  H.  Hailes,  made  at  the  request  of  the  committee.  T 
samples  examined  by  Prof.  Hailes  and  Prof.  Tucker  were  not  idc 
tical.  Ko  analysis  was  made  of  the  water  at  the  head  of  the  sew< 
as  it  was  evidently  very  pure  compared  with  the  effluent. 

It  will  be  seen  from  Mr.  Wilson's  report  that  the  village  1: 
strict  ordinances  concerning  the  admission  of  sewage  into  the  sewe 
the  theory  being  that  they  are  intended  for  the  drainage  of  stre< 
and  subsoil  water  alone.  Whatever  may  be  the  theory,  the  fact 
that  sewage  is  flowing  from  this  sewer  into  the  brook,  creating 
dangerous  nuisance.  Mr.  Wilson's  observations,  as  to  the  conditio 
of  Mt.  Yernon,  show  that  a  complete  sewerage  system  is  ve 
much  needed  for  the  village  itself. 

Mr.  Wilson  fully  approves  of  the  remedy  of  a  small  interceptii 
sewer,  suggested  by  Mr.  Andrews  in  his  report  and  previously  a 
proved  by  this  committee  and  by  the  Board.  The  work  of  layii 
this  sewer,  if  undertaken  at  once,  could  be  finished  in  time  to  gi 
the  village  the  benefit  of  it  before  the  hot  weather.  The  buildii 
of  this  intercepting  sewer  would  relieve  the  creek  from  the  nuisan 
complained  of.  It  would  not  only  do  this,  but  would  also  great 
benefit  the  village  of  Mt.  Vernon,  by  giving  it  a  permanent  outl 
for  a  complete  system  of  sewers,  a  thing  very  much  needed. 

Recommendations.  In  view  of  these  facts,  this  committee  aga 
recommends  the  Board  to  declare  the  condition  of  the  brook,  in 
which  the  sewers  of  the  village  of  Mt.  Vernon  fiow,  to  be  a  m 
sance,  dangerous  to  life  and  detrimental  to  health ;  and  that  t 
Board  advise  it  to  be  abated,  as  speedily  as  possible,  substantia' 
as  set  forth  in  the  report  of  Mr.  Andrews,  given  in  Appendix  A. 

r  JAMES  T.  GARDINER, 

Chairma/n^ 
n        U4  n     •  ERASTUS  BROOKS, 

CommvUee  on  VramageA  qeORGE  W.  COOKE,  M.  D., 
Sewerage    aiid    TopogA  EDWARD  M.  MOORE,  M.  D., 


raphy. 


.Pf*es\  tf  tfyi  i 

ALFRED  L.  CARROLL,  M.  D.,' 

Secretary. 
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The  above  report  of  the  committee  on  drainage,  sewerage  and 
topography  in  reference  to  Mt.  Vernon,  together  with  its  recom- 
mendations, are  hereby  approved  by  the  Board  and  ordered  to  be 
transmitted  to  the  Governor,  as  the  conclasions  and  recommendah 
tions  of  the  State  Board  of  Health . 

ALFRED  L.  CARROLL, 

Secretary. 


t€^ 


REPORT 


ON  THB 


SEWERAGE  OF  MT.  VERNON". 


To  the  State  Board  of  HedLih : 

Early  in  December  a  petition  was  received  from  a  large  nnmber 
of  the  principal  citizens  of  the  Village  of  Mt.  Vernon,  Westchester 
county,  stating  that  a  small  but  living  stream,  running  through  a 
part  of  the  village,  is  made  to  receive  a  filthy  discharge  from  sewers 
which  extend  through  some  of  the  principal  streets,  and  that  the 
stream  is  thus  rendered  a  foul  smelling  and  unwholesome  open  sewer, 
the  stench  of  which  is  said  to  be,  under  some  conditions,  perceptible 
at  a  distance  of  two  or  three  thousand  feet  from  the  stream.  The 
petitioners  state  that  this  state  of  things  has  existed  for  several  years, 
and  that  repeated  appeals  to  the  village  trustees  and  the  local 
board  of  health  have  been  ignored.  Last  year,  it  is  said,  the  con- 
ditions were  made  worse  by  extending  the  sesvers  within  the  village, 
thus  increasing  the  volume  of  filth  with  which  the  water-course  i» 
polluted.  The  petitioners  add,  that  failing  to  find  relief  from  the 
local  authorities,  they  are  compelled  to  ask  that  the  State  Board  of 
Health  intervene  in  their  behalf. 

This  petition  and  the  names  of  the  citizens  signing  it  are  here- 
with appended. 

As  soon  as  possible  after  the  receipt  of  this  petition,  about  the? 
middle  of  December,  Mr.  Horace  Andrews,  civil  engineer,  in  the 
employ  of  the  Board,  was  sent  to  examine  into  the  existence  of  tho 
alleged   nuisance,   and  also  into  its  causes  and  tho  best   remedy 
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tlierefor.  The  sewer  complained  of  is  the  outlet  of  a  small  system 
ot  sewers  built  ostensibly  for  carrying  storm  water  and  spring  water 
only,  and  there  are  severe  village  ordinances  against  the  draining 
into  these  sewers  of  any  excremental  matter.  In  spite  of  these 
facts,  the  water  made  fonl  in  human  dwellings,  and  the  foul  street 
washings  come  through  these  sewers  in  such  quantities  as  to  be 
readily  observed  at  the  outfall,  although  it  was  not  demonstrated  to 
Mr.  Andrews'  satisfaction  that  human  excrement  was  passing 
through  the  sewer.  The  amount  of  filth  however  which  is  collected 
by  these  sewers  from  other  sources  is  so  great  as  to  dangerously 
poll  ate  the  water  of  the  creek,  and  to  cause  deposits  of  organic 
matter  in  its  channel  which  in  a  state  of  decomposition  undoubtedly 
endangers  the  health  of  the  people. 

This  opinion  of  Mr.  Andrews  is  corroborated  by  the  statements 
of  two  succeeding  health  officers  of  the  village,  and  by  the  testi- 
mony of  a  large  number  of  influential  citizens.  The  fact  that  a 
large  amount  of  foul  organic  matter  is  deposited  by  this  sewer  in 
and  along  the  channel  of  the  stream  is  beyond  question,  and  that 
this  material  is  so  great  in  qaantity  that  its  decay  causes  a  serious 
nnisance.  This  committee  therefore  recommends  that  the  State 
Board  of  Health  declare  the  conditions  herein  described  a  nuisance 
dangerous  to  life  and  detrimental  to  health. 

The  committee  have  considered  the  recommendations  of  Mr. 
Andrews  respecting  the  best  remedy  for  the  eviL  It  appears  that 
the  village  of  Mt.  Vernon  is  just  introducing  a  system  of  public 
^vater  supply,  and  that  there  are  no  sewers  in  the  village  intended 
to  cany  off  sewage,  but  that  cess-pools  and  privies  are  used 
ftronghout  the  town.  The  dangers  from  cess-pools  and  privies  have 
kfien  80  clearly  set  forth  to  the  people  of  the  State,  that  they  need 
^tot  here  be  dwelt  upon  ;  but  whatever  danger  there  may  be  in  the 
^  of  cesB-pools  before  a  public  water  supply  is  available,  the  intro- 
duction of  water,  leading,  as  it  does,  to  the  use  of  three  or  four  times 
^  mnch  per  capita,  as  is  consumed  when  wells  and  cisterns  are  the 
only  sources  of  supply,  introduces  a  new  element  of  danger.  There 
Wng  no  sewers,  all  the  water  fouled  by  use  in  water-closets,  baths, 
^^i  sinks,  mnst  find  ontlet  into  the  soil,  which  thus  becomes  saturated 
^ith  polluted  water.  Most  serious  epidemics  often  follow  the  intro- 
dnction  of  an  ample  water  supply  into  towns  where  cess-pools  have 
l^n  for  many  years  in  use,  and  which  have  provided  no  sewers  to 
^rry  off  the  waste  water.  It  is  therefore  most  important  for  the 
public  health  of  Mt.  Vernon,  that  a  system  of  sewerage  should  be  at 
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once  cohstrncted  to  carry  off  the  sewage  of  the  village.  The  present 
sewers  are  available  and  useful  only  for  storm  water  and  no  sewage 
should  be  admitted  to  them.  We  therefore  advise  that  the  separate 
system  of  sewers,  consisting  of  small  glazed  pipe  flushed  with  auto- 
matic flush  tanks  should  be  adopted  and  built  at  the  earliest  possible 
moment  by  the  village  of  Mt.  Vernon.  As  the  construction  of  the 
sewers  may  take  some  time,  we  recommend  that  the  ont-fall 
sewer  of  this  system  be  constructed  flrst  in  accordance  with  the 
plan  proposed  by  Mr.  Andrews,  and  that  this  out-fall  sewer,  which 
would  be  made  of  twelve-inch  glazed  pipe,  be  used  as  an  intercepting 
sewer  for  taking  the  low-water  flow  from  the  system  of  rain 
water  sewers  in  accordance  with  the  plans. 

By  an  ingenious  device,  which  is  described  by  Mr.  Andrews,  the 
twelve-inch  pipe  of  the  separate  system  can  be  made  to  carry  not 
only  the  low-water  flow  from  the  storm-water  sewers,  but  also 
the  first  part  of  the  flow  in  times  of  storm,  which  is  often  very  foul 
on  account  of  the  street  washings  which  come  down  into  these 
Powers. 

This  admirable  plan,  suggested  by  Mr.  Andrews,  will  in  the 
opinion  of  the  committee  completely  relieve  the  Mt.  Vernon  brook 
from  pollution,  either  by  sewage  from  dwellings  or  by  foul  matter 
washed  in  from  the  streets  in  times  of  rain. 

The  out-fall  sewer  recommended  is  to  extend  from  Mt.  Vernon 
to  Hntchinson's  creek,  a  distance  of  from  eight  to  ten  thousand  feet. 
The  sewage  passing  along  this  pipe  will  empty  into  Hutchinson's 
creek,  just  above  the  point  reached  by  salt  water.  The  absence  of 
dwellings  from  the  neighborhood  of  tliis  creek,  and  the  amount  of 
water  flowing  in  it,  render  it  improbable  that  any  nuisance  will 
be  created  by  the  sewage  emptied  into  it.  Still  it  is  possible  that  at 
some  future  time  the  region  between  Hutchinson's  creek  and  the 
Sound  might  become  inhabited,  and  the  condition  of  the  channel  of 
Hutchinson'c  creek  become  a  nuisance.  In  this  case  it  would  be 
necessary  for  the  village  of  Mt.  Vernon  to  purify  or  partially 
purify  its  sewage  before  allowing  it  to  pass  into  the  creek. 

It  is  therefore  desirable  to  make  provision  for  this  in  the 
beginning  by  selecting  a  place  in  the  line  of  the  out-fall  sewer,  where 
small  precipitation  tanks  can  be  easily  constructed.  Small  tanks 
for  the  precipitation  of  sewage  by  means  of  chemicals  need  cause 
no  nuisance  to  the  neighborhood  in  which  they  are  situated ;  and 
yet  it  would  be  better  to  have  them  at  some  distance  from  the 
localities  that  are  to  be  thickly  settled. 
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WTierever  these  tanks  are  erected,  an  abrupt  drop  of  a  few  feet 
ill  be  required  in  the  line  of  the  sewer,  and  it  is  desirable  in  select- 
i  Bg  the  grades  for  a  sewer,  that  this  should  be  taken  into  account 
i  n  the  beginning,  and  the  grade  so  arranged  that  precipitation  tanks 
^j»n  be  erected  whenever  required. 

The  out-fall  sewer  extending  from  the  mouth  of  the  present 
^3ewer  to  Hutchinson's  creek  should  be  built  as  early  in  the  spring 
^38  possible,  and  the  channel  of  the  village  brook  cleared  out  before 
^he  hot  weather. 

As  regards  the  cost  of  this  out-fall  sewer,  which  in  the  beginning 
"vill  act  as  an  intercepting  sewer  for  the  sewers  now  built,  I  may 
msLj  that  a  twelve-inch  pipe  is  now  being  laid  *in  Schenectady,  six 
^oet  under  ground,  for  forty-five  cents  a  lineal  foot,  including  all 
costs  for  excavation,  pipe,  material  and  labor. 

The  man-holes  on  the  sewers  are  costing  $30  each.  There  would 
need  to  be  perhaps  ten  man-holes  between  Mt.  Vernon  and  Hutchin- 
son's  creek.  Mr.  Andrews  has  estimated  the  cost  of  this  intercept- 
ing or  out-fall  sewer  at  $6,500,  which  allows  for  a  higher  cost  per 
lineal  foot  than  that  paid  at  Schenectady. 

JSeoom7nendation8.  This  committee  therefore  recommends  that 
the  Board  declare  the  condition  of  the  brook  into  which  Mt.  Vernon 
sewers  empty  is  a  nuisance,  dangerous  to  life  and  detrimental  to 
health,  and  that  the  Board  advise  that  it  be  abated  at  the  earliest 
possible  time,  substantially  set  forth  as  in  the  plan  of  Mr.  Andrews 
herewith  appended. 

r  JAMES  T.  GAEDTNER, 

Chairman. 

n^    '44.    r.      n     •  ERASTUS  BROOKS, 

C<mfmUee  on  Dramage     qeORGE  W.  COOKE,  M.  D., 
i^age    and   TopogA  ed^^rd  m.  MOORE,  M.  D., 


raphy^ 


President, 
ALFRED  L.  CARROLL,  M.  D., 

Secretary. 


At  the  quarterly  meeting  of  the  State  Board  of  Health,  February 
17th,  the  above  report  was  submitted,  and  on  motion  approved  and 
ordered  transmitted  to  the  trustees  of  the  village  and  the  local 
board  of  health  of  Mt.  Vernon,  as  the  conclusions  of  the  Board. 

ALFRED  L.  CARROLL, 

Secretary. 
31 


APPENDIX. 


PETITION. 

The  andersigned,  living  iu  and  near  Mt.  Yernon,  a  village  of 
several  thousand  inhabitants  in  Westchester  coanty,  ask  your  atten- 
tion to  a  grave  sanitary  abuse  from  which  many  people  here  have 
long  been  suffering.    It  is  of  the  following  nature : 

A  small  but  living  stream,  running  through  a  part  of  the  village, 
is  made  to  receive  the  filthy  discbarges  from  a  sewer  which  extends 
through  some  of  the  principal  streets  of  the  place.  The  stream  is 
thus  rendered  foul-smelling,  and  otherwise  disgusting  and  unhealthy 
—  an  open  sewer,  in  fact,  during  the  whole  year  —  and  is  especially 
abominable  during  the  warm,  dry  weather  of  summer.  Those  liv- 
ing along  its  course,  both  within  and  outside  the  village,  for  a  dis- 
tance of  2,000  or  3,000  feet,  are  seriously  annoyed  by  the  stench 
arising  from  it,  and  the  health  of  many  has  been  injured  by  its  in- 
fluence. 

This  state  of  things  has  existed  for  several  years.  Bepeated  ap- 
peals to  the  village  trustees  and  the  local  board  of  health  concern- 
ing it  have  been  ignored ;  and  last  year  the  condition  of  things  was 
made  worse  by  extending  the  sewers  within  the  village,  thus  in- 
creasing the  volume  of  filth  with  which  the  water-course  is  polluted. 

We  are  the  victims  of  corporate  indifference  and  ignorant  stu- 
pidity, and  having  no  hope  of  relief  at  home,  we  are  compelled  to 
ask  that  State  authority  interfere  in  our  behalf. 

Christian  Von  Hesse,  James  D.  Irwin, 

Emily  Von  Hesse,  Saml.  Bernstein, 

Mary  MacKaye,  Thomas  Thorn, 

Edward  H.  Betts,  Wm.  L.  Marcy, 

S.  S.  Pevear,  G.  G.  Wagner, 

W.  J.  Toumans,  J.  Frank  Hull, 

B.  Franklin  Bernstein,  Chas.  M.  Moseraan, 
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Wm.  A.  Miles, 
Robert  Taylor,  M.  D., 
Geo.  S.  Miller, 
R.  D.  Watson, 
E.  A.  Youmans, 
Edward  L.  Youmans, 
W.  R.  Austin, 
Geo.  W.  Woosler, 

S.  L.  Close, 

A.  M.  Campbell, 

Hiram  J.  Collins, 
H.  J.  Badenhanser, 

B.  Hufnagel, 
Edw.  S.  E.  Phipps, 
W.  Koch, 
Alfred  Coolej, 


Charles  J.  Chatfield, 

Wm.  Blake, 

J.  A.  Brown, 

Robt.  Marks, 

Peter  Sheridan, 

Michel  Powers, 

Patrick  Fraley, 

John  Le  Page, 

Gustav  Schindler, 
N.  A.  Lawlor, 

A.  E.  Crowley, 

Joseph  Gagg, 

William  Eortlang, 

John  Kapp, 

George  W.  Kapp, 

YalentiD  Hinkelbein. 


REPORT    UPON   A  NUISANCE   AT  MOUNT  VERNON, 

WESTCHESTER  COUNTY. 


Jambs  T.  Gabdinsb,  Esq.,  Chairmcm  of  CommnUee  on  Drainage, 
Sew&rage  a/nd  Topogra/phy : 

Sm — According  to  joar  instractions  I  have  examined  into  the 
causes  of  complaint  regarding  a  nuisance  at  Mount  Yernon,  and 
herewith  submit  my  report. 

General  DESOMPnoN  of  the  Village  op  Mount  Vebnon. 

The  village  of  Moun  t  Y  emon  is  less  than  fourteen  miles  by  rail  from 
the  Grand  Central  Railroad  Depot  in  New  York,  and  a  large  num- 
ber of  its  inhabitants  carry  on  business  in  the  city.  Owing  to  the  ease 
of  access  of  Mount  Yemen  its  growth  has  been  very  rapid  of  late, 
the  census  of  1880  indicating  an  increase  of  seventy  per  cent  over 
the  enumeration  of  1870.  The  entire  number  of  inhabitants  was 
4,686,  according  to  the  last  census. 

The  village  is  somewhat  scattering,  as  there  is  a  tendency  toward 
ownerships  of  one  or  two  acres  or  more,  but  there  is  a  solidly  built 
portion  of  the  village  containing  at  present  perhaps  as  many  as  3,000 
inhabitants. 

In  estimating  future  growth  of  the  village  it  is  safe  to  predict 
that  the  most  important  increase  in  numbers  will  be  in  the  solidly 
built  portion,  although  the  village  may  become  spread  over  a  still 
larger  area  than  at  present,  and  a  considerable  growth  be  evident 
by  an  increase  in  the  number  of  villas  and  detached  Jiouses  in  the 
outskirts. 

The  land  upon  which  the  village  is  situated  consists  of  a  number 
'  of  low  hills,  of  clay  in  places,  and  elsewhere  of  deep  beds  of  gravel. 
Near  the  railroad  station  the  land  is  quite  level,  and  a  peat  swamp 
covers  several  acres. 
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The  streets  of  the  more  compactly  built  portion  of  the  village 
slope  to  the  north  and  north-west,  the  natural  drainage  being  into  a 
small  brook  which  is  a  branch  of  Hutchinson's  creek. 

Sewerage  of  the  Village. 

About  twelve  years  ago  sewers  were  built  in  some  of  the  streets 
for  the  purpose  of  readily  removing  the  storm  water  and  that  from 
springs.  It  was  feared  by  some  that  these  sewers  might  be  used  for 
house  drainage,  thus  causing  the  effluent  to  become  a  nuisance.  An 
injunction  was  therefore  obtained  restraining  all  persons  from  dis- 
charging house  waste  into  the  sewers. 

At  diflFerent  times  the  sewers  have  been  extended  until  they  are 
now  about  as  represented  upon  the  map  of  the  village  accompany- 
ing the  petition. 

The  main  sewer,  extending  along  Fourth  avenue,  is  of  bnck,  oval 
in  cross  section  and  having  a  greatest  internal  diameter  of  about 
three  feet.  The  sewers  along  Third  and  Fifth  avenues,  which  join 
the  main  sewer  near  the  railroad  station,  are  of  fifteen  or  eighteen 
inch  vitrified  pipe.  The  Fifth  avenue  sewer  carries  the  water  from 
springs  in  the  upper  part  of  the  village. 

The  main  sewer  discharges  about  700  or  800  feet  north  west  of 
the  railroad  station,  the  effluent  passing  along  the  borders  of  the 
peat  swamp  already  mentioned  and  being  considerably  augmented 
ty  water  draining  from  the  west.  The  course  of  the  small  brook 
t.hu8  formed  is  indicated  upon  the  accompanying  map ;  it  flows  about 
a  mile  and  a  half  from  the  mouth  of  the  sewer  before  reaching 
Sntchinson's  creek,  the  latter  soon  afterward  becoming  mixed  with 
t;he  salt  water  of  Long  Island  sound. 

Nuisance  caused  by  Effluent  from  Sewers. 

Although,  as  stated,  an  injunction  restrains  the  inhabitants  from 
discharging  house  drains  into  the  sewers,  still  there  have  been  com- 
]:)laint8  for  the  last  four  or  five  years  as  to  the  foul  nature  of  water 
discharged  from  the  sewers.    It  is  very  evident  that  rain  water  flow- 
ing from  the  streets  must  carry  a  considerable  amount  of  filth  into 
the  sewers,  especially  where  the  inhabitants  pour  waste  water  into 
the  streets  and  gutters  to  a  considerable  extent.     It  is  also  believed 
by  some  that  neither  the  liability  to  fine  from  a  transgression  of  the 
law,  nor  care  for  the  comfort  of  those  residing  near  the  sewer  out- 
let has  proved  a  sufficient  motive  to  prevent  some  of  the  residents 
from  discharging  their  house  drainage  directly  into  the  sewers. 
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However  filth  may  get  into  the  sewers,  there  is  no  doubt  but  that 
it  does  so,  and  that  the  small  brook  receiving  the  discharge  has  been 
converted  from  a  stream  of  pure  and  sweet  water  into  a  dirty  and 
vile-smelling  open  sewer.  The  heaith  officer,  in  his  last  report, 
says :  "The  open  sewer  through  the  swamp  north  of  the  depot  can- 
not but  be  a  source  of  disease  with  favorable  atmospheric  oondi- 
tions.'*  In  June,  1881,  the  health  officer  remarks  in  his  report: 
^*  It  is  a  question  whether  great  damage  has  not  resulted  to  many 
households  having  connections  with  the  sewers,  who,  abiding  under 
the  delusion  that  they  were  only  used  for  water  drainage  from  cel- 
lars and  the  like,  have  failed  to  provide  proper  traps  and  other  safe- 
guards against  the  invasion  of  sewer  gases  into  their  houses."  Dur- 
ing the  same  summer  the  nuisance  arising  from  accumulations  of  filth 
and  from  offensive  waters  issuing  fiom  the  sewers  became  so  greaCt 
that  the  health  officer  presented  to  the  local  board  of  health  a  remon- 
strance, signed  by  a  number  of  citizens  of  the  village,  asking  for  re- 
lief. In  presenting  this  remonstrance  the  health  officer,  Dr  B.  J. 
Burnett,  concludes  by  saying :  '^  Steps  looking  to  the  relief  of  the 
individuals  who  are  the  complainants  must  soon  be  taken  by  the 
health  department  of  this  village  to  avoid  the  interposition  of  the 
State  Board  of  Health/' 

At  the  time  of  my  visit,  Monday,  December  15,  18S4,  a  heavy 
rain  had  occurred  within  twelve  hours,  which  must  have  washed  out 
the  sewer  and  have  removed  surface  tilth  from  the  streets.  It  might 
be  supposed  that  the  effiuent  water  would  be  very  nearly  clean 
therefore.  The  spring  water  which  can  be  seen  near  Third  street 
before  it  passes  into  the  sewer  was  quite  clear  and  devoid  of  smell. 
At  the  mouth  of  the  sewer,  however,  there  was  a  very  perceptible 
smell,  while  the  water  was  much  discolored  and  filled  with  ropy 
masses  apparently  formed  by  the  mixture  of  soap  and  hard  water. 
There  was  no  room  for  doubt  that  large  quantities  of  soapy  water 
were  flowing  from  the  sewer,  but  whether  this  came  from  house- 
drains  or  from  the  emptying  of  wash  tubs  into  gutters  leading  to  the 
sewers,  is  difficult  to  decide. 

In  summer  time  the  flow  from  the  springs  is  quite  small  and  the 
effluent  from  the  sewer  is  comnjonly  reported  to  be  very  offensive, 
at  such  times  excrementary  matters  are  said  to  be  frequently  visible 
in  the  sewer  water,  and  the  filthy  nature  of  the  muddy  deposits 
along  the  banks  of  the  brook  confirms  this  statement. 

It  therefore  appears  that  notwithstanding  preventive  laws  and 
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complaints  from  residents  of  the  village  for  a  namber  of  years,  the 
sewers  do  now  receive  a  large  amount  of  house  sewage;  that  the 
outlet  is  so  placed  that  a  naturally  pure  water-course  has  been  de- 
filed and  rendered  an  intolerable  nuisance  and  that  repeated  appeals  to 
the  local  authorities  have  been  entirely  unavailing  in  affording  relief 
to  those  residing  along  the  course  of  the  contaminated  brook  and  to 
those  who  may  innocently  imagine  that  the  sewers  are  only  legiti- 
mately used,  and  hence  neglect  to  provide  traps  in  their  cellar 
<lrains. 

Unsanttaby  Methods  of  Filth  Disposal  and  Danoebs  to  be  Af- 

prehended  in  future. 

Throughout  the  village  of  Mt.  Vernon  the  generally  adopted 
manner  of  disposing  of  house  waste,  and  the  only  legal  one  available, 
consists  in  the  uf  of  the  ordinary  cess-pool  and  privy  vault.  Up  to 
the  piesent  time  Hiere  has  been  no  public  water  supply  and  those 
vho  unfortunately  live  in  the  more  densely  settled  part  of  the  vil- 
lage must  have  been  compelled  to  use  wells  more  or  less  contamina- 
ted by  the  leachings  from  their  own  and  neighbors'  oess-pools. 

The  health  officer  in  a  recent  report  to  the  Board  of  Trustees 
states  that :  '^  Within  an  area  bounded  by  First  and  Second  streets 
and  Third  and  Sixth  avenues,  there  is  not  a  well  from  which  it  is 
safe  to  use  water.  The  soil  in  a  large  part  of  this  territory  is  sew- 
age-soaked to  satuiation." 

An  artesian  well  has  recently  been  sunk  in  the  higher  part  of  the 

village,  and  at  the  time  of  ray  visit  water-pipes  were  being  laid,  by 

^hieh  those  lesiding  along  the  course  of  the  sewers,  as  well  as  many 

others,  will  doubtless  soon  receive  a  supply  of  water  very  much  to 

be  preferred  to  that  furnished  by  the  wells. 

When  the  new  water  supply  comes  into  use  the  cess-pools,  which 
we  even  now  inadequate,  will  soon  cease  to  contain  the  extra  amount 
of  water  which  will  be  poured  Into  them.  If  the  ground  is  now 
'sewage  soaked  to  saniratlon 'Mt  will  be  an  absolute  necessity  to 
provide  some  proper  means  of  sewage  disposal  as  soon  as  an  abund- 
ant water  supply  comes  into  use. 

Proposed  Remedies. 

There  would  seem  to  be  no  practicable  means  of  remedy  for  the 
evils  that  have  been  the  subject  of  oomplamt  in  the  pi-esent  petition 
except  an  effective  system  of  sewerage.  It  is  very  doubtful  if  the 
naisance  complained  of  is  of  so  dangerous  a  nature  to  the  inhabit- 
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iDts  of  Mt.  Vernon  as  the  complete  saturation  of  their  soil  with 
fltli  from  their  drains.  Already  this  latter  evil  is  of  appalling  mag- 
nitude and  no  action  can  be  too  quickly  taken  to  abate  it. 

Plans  of  sewerage  of  very  great  and  indefinite  expense  have  been 
made,  and  it  is  donbtless  owing  to  the  apparent  magnitude  of  the  un- 
dertaking that  the  itihabitants  have  for  so  long  time  suffered  their 
health  to  be  imperiled  and  the  good  name  of  their  village  to  be 
broQght  in  question . 

The  portion  of  the  village  that  most  needs  sewerage  is  all  situ- 
ated on  one  drainage  area  and  there  is  no  reason  why  a  system  can- 
not be  devised  for  it  at  once,  leaving  other  portions  of  the  village, 
which  are  but  sparsely  settled,  until  future  needs  may  require  other 
i^ems  for  tliem  also.     Without  an  abundant  water  supply  it  would 
hare  been  useless  to  consider  any  means  of  sewerage,  since  the 
modern  sewer  is  intended  for  the  removal  of  household  waste  by 
means  of  water,  but  now  that  there  is  reason  to  believe  that  a  lib- 
enl  anpply  wilf  be  available  there  is  no  excuse  for  deferring  action. 
In  Mount  Vernon  the  present  sewers  remove  the  storm-water  in 
an  expeditious  manner  and  seem  to  answer  the  purpose  of  their 
eonstrnction.     The  question  to  be  considered  is  whether  the  present 
sewers  can  be  so  extended  and  otherwise  improved  as  to  remove 
honse-waste  and  the  ordinary  sewage  of  the  village,  or  whether  it 
▼ill  be  better  from  sanitary  or  economical  reasons  to  adopt  a  sepa- 
rate system  of  sewers  for  removing  sewage  proper,  allowing  the 
present  stonn-watcr  sewers  to  remain,  and  compelling  the  inhabit- 
ants of  the  village  to  use  them  for  their  legitimate  purpose  only. 

If  the  present  sewers  are  to  be  used  for  the  reception  of  house - 
waste  it  will  be  necessary  to  provide  some  other  outlet  than  the 
present  one  and  the  only  one  that  would  appear  to  be  at  all  prac- 
ticable would  be  by  means  of  an  extension  of  the  main  sewer  to  the 
point  where  Hutchinson's  creek  meets  the  salt  water.  By  discharg- 
ing the  sewage,  at  this  point,  where  the  volume  of  water  in  the 
^reek  is  considerable,  the  sewage  would  probably  occasion  no  trouble 
^•mil  the  village  had  grown  to  a  much  larger  size  than  at  present. 

The  objections  to  this  extension  of  the  mai*^  sewer  would  bo  that 
^he  cost  of  laying  this  large  main  a  distance  of  from  8,000  to  10,000 
^eet  wonld  be  very  great  and  in  dry  weather  the  flow  through  it 
^ould  be  quite  small,  so  that  a  very  large  extent  of  surface  within 
the  sewer  would  remain  covered  with  filth,  emitting  noxious  vapors 
^the  annoyance  and  detriment  of  health  of  the  village.  If  the 
village  should  further  commit  itself  to  the  use  of  large  sewers,  hav- 
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ing  the  combined  objects  of  the  removal  of  storm-water  and  honsc 
drainage,  the  system  will  became  a  heavy  burden  to  the  community 
for  frequent  extensions  will  be  called  for  to  remove  house-waste  in 
places  where  there  will  be  no  trouble  from  storm-water  for  many 
years. 

Thb  Separate  System  op  Sewerage. 

To  properly  remove  sewage  from  the  village  there  would  seem 
no  other  alternatives  than  to  build  an  outlet  sewer  of  considerable 
length  or  to  discharge  the  sewage  into  settling  tanks  where  it  could 
be  disinfected  if  necessary  and  the  sludge,  precipitated  by  chemicals, 
could  be  removed  while  the  clarified  effluent  could  flow  off  as  at 
present.  In  either  of  these  plans  it  would  be  desirable  to  exclude 
storm-water  from  the  sewers,  in  order  that  in  the  first  plan  the  di- 
minished size  of  pipe  may  reduce  the  cost  to  a  minimum,  and  in  the 
second,  the  sewage  may  be  as  little  diluted  as  possible. 

It  has  been  proposed  that  the  sewage  should  be  removed  by  al- 
lowing  it  to  flow  on  suitably  prepared  land  in  the  neighborhood  of 
Pelhamville,  but  this  plan  appears  wholly  unsuitable  for  the  case 
under  consideration,  since  land  is  everywhere  held  at  a  high  price, 
and  there  would  be  loud  remonstrances  against  converting  any  land 
adjoining  possible  villa  sites  into  a  "sewage  farm." 

About  one  acre  would  be  needed  for  every  one  hundred  persons 
in  the  sewage  farm  suggested ;  from  twenty-five  to  thirty  acres 
would  therefore  be  needed  at  present,  which,  with  the  necessary  ex- 
pense of  preparing  the  land,  would  make  this  a  very  costly  plan. 

Although  at  some  places  the  expense  of  operating  sewage  farms 
has  been  partially  borne  by  the  increased  amount  of  crops,  still,  as 
far  as  past  experience  can  be  taken  as  a  criterion,  sewage  can  neither 
be  utilized  as  a  manure  nor  purified  by  intermittent  filtration  without 
considerable  expense. 

Where  the  principal  value  of  land  is  that  which  it  possesses  as  a 
site  for  residences,  almost  any  other  sanitary  method  of  sewage  dis- 
posal should  be  preferred  to  that  of  irrigation. 

Taking  all  facts  into  consideration,  it  would  seem  to  be  the  best 
as  well  as  the  cheapest  plan  to  lay  a  twelve-inch  pipe  approximately 
along  the  course  of  the  small  brook,  whoso  contamination  is  now 
the  cause  of  complaint,  until  the  sewage  can  be  discharged  into 
Hutchinson's  creek  at  or  near  the  point  to  which  the  tide  rises.  If 
the  growth  of  the  village  should  in  future  be  so  great  that  a  per- 
ceptible nuisance  would  bo  caused  by  the  discharge  of  the  sewage 
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ifl  the  manoer  indicated,  it  conld  then  be  bronght  into  tanks  and 
precipitated  and  deodorized.  Six  or  eight-inch  lateral  pipes  would 
be  needed  in  the  main  streets  of  the  village  with  flashing  tanks  at 
their  ends  while  the  present  sewers  would  remain  to  drain  off  the 
storm- water  and  to  dry  the  subsoil  as  they  now  do. 

It  is  not  necessary  to  describe  the  separate  system  of  sewerage  in 
detail,  as  its  main  features  are  well  known;  it  would  seem  to  be 
peculiarly  applicable  to  Mt.  Yeruon,  as  there  does  not  appear  to  be 
anj  way  to  escape  the  use  of  an  outlet  pipe  of  considerable  length, 
and  the  smaller  the  size  of  this  pipe  the  less  costly  would  the  sew- 
age removal  be.  The  separate  sewerage  system  has  besides,  many 
points  to  recommend  it  in  a  village  like  Mt.  Vernon.  From  a  san- 
itary point  of  view  the  small,  well  flushed  pipes  of  the  separate  sys- 
tem would  be  much  preferable  to  the  large  sewers  of  the  combined 
syBtem,  which  would  in  general  carry  only  a  very  shallow  stream  of 
water  and  would  emit  disagreeable  and  unhealthful  odors  from 
which  the  separate  system  is  nearly  free. 

The  cost  of  the  separate  system  would  undoubtedly  be  much  less 
than  that  of  any  other  that  could  be  devised,  the  principal  expense 
being  for  the  long  outlet  pipe.  Careful  surveys  ai'e  needed  before 
the  actual  length  of  outlet  pipe  required  can  be  definitely  known, 
bnt  it  would  be  cheaper  to  use  sach  an  outlet  than  to  attempt  to 
precipitate  the  solid  matters  of  the  sewage.  The  precipitation  of 
sewage  would  require  careful  attention  by  some  one  instructed  in 
the  requirements  of  the  case.  Probably  a  number  of  years  will 
elapse,  before  Mt.  Yernon  is  of  such  a  size  as  to  render  its  sewage 
precipitation  necessary  for  the  health  of  those  living  near  the  mouth 
ef  Hutchinson  creek. 

A  rough  estimate  of  the  expense  involved  in  laying  a  twelve-inch 
pipe  from  8,000  to  10,000  feet  in  length,  with  the  necessary  man- 
iolea  would  be  $6,500,  while  the  duplication  of  the  existing  sewers 
V  Bix-inch  pipes,  together  with  ten  manholes  and  three  flushing 
^ks,  would  amount  to  about  $7,000  more.  Future  extensions  of 
the  sewers  would  involve  less  outlay  than  would  be  possible  with 
*ny  other  system. 

The  entire  abandonment  of  cess-pools  and  privies  in  the  thickly 
^ttled  portions  of  the  village  is  certainly  called  for,  as  they  are  now 
teturating  and  polluting  the  subsoil  and  poisoning  the  air  in  the 
ionses.  Strict  ordinances  are  needed  relating  to  cess-pools  and  privy 
vaults,  not  only  for  the  preservation  of  health  of  those  residing  in 
the  central  portion  of  the  village,  but  also  for  improving  the  sani- 
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^Arjr  oondition  of  those  parts  which  may  be  without  sewerage  for  a 
Q Umber  of  years  to  come,  and  where  wells  may  still  be  in  use  after 
thke  introdaction  of  the  new  water  supply. 

Temporary  Expedients. 
If  the  separate  system  of  sewerage  should  be  adopted  at  Mt. 
V'emon,  it  would  be  possible  to  obtain  relief  from  the  nuisance  that 
ia  the  occasion  of  the  present  petition  by  merely  constructing  the 
long  ootlet  pipe,  which  would  remove  contaminated  water  to  a 
point  where  it  would  occasion  no  trouble.  Afterward  the  laterals, 
flashing-tanks,  etc.,  could  be  added  as  occasion  requires. 

ThiB  temporary  plan  would  call  for  the  admission  into  the  new 
outlet  pipe  of  the  ordinary  dry  weather  flow  from  the  present  sewers, 
&nd  also  the  first  flow  from  the  streets  during  a  rain.     The  nearly 
dean  water  flowing  out  of  the  sewers,  when  the  rain  fall  became 
heavy,  could  pass  into  the  brook  as  at  present.     Even  with  the  com- 
pleted separate  system  of  sewers,  the  first  fiow  from  the  streets 
daring  a  rain  storm  might  well  be  admitted  into  the  small  outlet 
ppe,  since  the  first  water  flowing  from  the  streets,  at  the  commence- 
ment of  a  rain,  will  be  very  nearly  as  impure  as  any  other  sewage. 
The  device  that  conld  be  used  to  secure  the  admission  of  the  dry 
weather  flow  from  the  present  sewers,  until  the  laterals  are  built, 
md  the  first  part  of  any  rain  fall,  would  be  a  very  simple  one,  as 
indicated  in  the  annexed  diagram. 
At  the  point  where  the  sewers  cross,  an  opening  is  made  in  the 
of  the  rain-fall  sewer  and  also  in  the  crown  of  the  intercepting 
**er.    Knowing  the  inclination  of  the  rain-water  sewer,  the  size 
rfibe  openings  can  be  adjusted  and  the  steps  in  the  large  sewer  fixed 
•>  that  any  given  amount  of  rain  water  may  be  taken  into  the  twelve- 
^  sewer. 

The  amount  that  should  be  received  into  the  small  sewer  will 
^®pend  upon  the  pitch  of  the  latter  and  its  consequent  capacity. 
During  a  heavy  down-fall  of  rain,  the  velocity  of  the  flow  in  the 
^^  sewer  will  be  so  great  that  none  or  very  little  will  enter  the 
twelve-inch  sewer. 

h  very  dry  weather  it  is  estimated  that  only  three-tenths  to  f our- 
^thg  galfons  per  second  flow  through  the  present  sewer,  while  a 
lew  (Jayg  after  heavy  rains  the  quantity  was  only  six  gallons  per 
^nd,  or  60.4  cubic  feet  per  minute.  A  twelve-inch  sewer  with 
*D  inclination  of  only  one  in  five  hundred  would  carry  twice  the 
I     latter  amount 
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By  the  arrangement  described,  all  contaminated  waters  would  I 
excluded  from  the  brook,  and  it  would  cease  to  be  a  nuisance  to  tl 
residents  of  Mt.  Vernon,  while  the  outlet  could  for  many  years  i 
come  be  used  for  the  sewage  of  all  that  p#rtion  of  the  village  tb 
will  need  provision  for  its  disposal,  after  the  necessary  laterals  a. 
provided. 

Very  respectfully, 

HORACE  ANDREWS,  Jb.,  C.  E. 
Albany,  Janua/ry  31,  1885. 


B. 

James  T.  Gakdinee,  Esq.,  Chairman  of  CommiMee  on  Sewerage^ 
Drainage  and  Topography  of  the  New  York  State  Board  of 
Health  : 

Sir — In  accordance  with  your  instructions,  I  visited  Mount 
Vernon  April  23,  and  submit  the  following  report  on  the  sanitary 
condition  of  the  village  as  I  found  it,  and  inclose  various  extracts 
of  the  village  ordinances  ;  an  extract  from  the  report  of  the  present 
health  officer,  Dr.  E.  F.  Brush,  dated  December  16,  1884,  a  plan  for 
sewering  the  village  made  by  S.  Towle,  0.  E.,  in  1882,  and  an 
opinion  on  the  same  by  J.  W.  Adams,  C.  E.,  1883,  the  two  latter 
wntaining  statements  pertinent  to  the  present  report.  Horace 
Andrews,  Jr.,  0.  E.,  made  a  report  to  your  honorable  committee  on 
the  same  complaint  in  January  last,  which  I  fully  indorse  and  will 
only  supplement  as  to  the  present  condition  of  the  village  requires. 

Wateb  Supply. 

Until  this  spring  the  source  of  water  for  drinking  and  culinary 
purposes  has  been  from  ordinaiy  wells,  which  is  always  a  dangerous 
source  in  any  village.  A  water  company  has  recently  bjen  organ- 
ized and  has  put  down  an  artesian  well  500  feet  deep  near  the 
corner  of  Third  street  and  Seventh  avenue.  A  water  main  has  been 
l*id  from  the  well  through  Third  street  to  Fourth  avenue,  thence 
•long  Fourth  avenue  to  the  New  Haven  railroad.  About  three-fourths 
^f  the  residences  along  this  route  are  using  the  water  and  others 
have  applied  for  connections.  Water  mains  will  be  laid  in  other 
^^feets  this  season.  The  water  seems  pure  and  is  soft  enough  for 
laundry  purposes. 

Santtary  Condition  of  thb  Village. 

^ere  a  person  ever  so  skeptical  as  to  the  desirability  of  having  a 
supply  of  good  water  and  a  system  of  sewei-s  in  a  village  of  3,000 
mliabitants  living  on  a  small  area,  an  inspection  of  this  otherwise 
"dutiful  village  would  convince  him  that  they  are  not  only  desirable, 
but  really  necessary  to  the  enjoyment  of  life  and  health.  The  village 
}UthoritieB  have  passed  certain  sanitary  ordinances  and  regulations 
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which  are  creditable  to  them,  some  of  which  are  given  below.  They 
seem  to  be  ignored  by  many  of  the  inhabitants,  and  their  violation 
overlooked  by  -the  authorities. 


[Extracts  from  the  Sanitary  regulations  of  the  Board  of  Health  of  the  village 
of  Mt.  Vernon.] 

ORDINANCES. 


An  Ordinanob  in  Relation  to  the  Removal  of  Nuisances. 

The    Trustees  of  the  Village  of  Mount    Vernon  do  ordain   as 
foUows : 

It  shall  be  the  duty  of  any  person,  owner  or  occnpant  on  whose 
premises  any  nuisance  may  be  found,  to  remove  or  abate  the  same. 
And  any  such  person  or  persons  who  shall  fail  to  remove  or  abate 
such  nuisance  forthwith  on  receiving  notice  from  the  president  of  the 
village  or  a  committee  from  this  board,  shall  be  subject  to  a  fine  or 
penalty  of  five  dollars,  together  with  the  cost  of  removal  or  abate- 
ment when  done  by  this  board. 

Approved  September  14,  1875. 


An  Ordinance  in  Relation  to  Connection  with  Drains. 

Section  1.  No  connections  or  openings  shall  be  made  with  any 
pipe,  brick  or  stone  drain  or  sewer,  without  permission  first  having 
been  obtained  from  the  board  of  trustees,  or  from  such  officers  of  the 
village  as  may  hereafter  be  empowered  to  grant  permits  therefor. 

§  4.  No  person  having  been  granted  a  permit  to  connect  with  any 
drain,  shall  fill  in  around  the  same  until  it  has  been  inspected,  and 
the  connection  approved  by  such  person  as  the  trustees  may  appoint 
for  the  purpose. 

§  5.  All  drains  from  houses  or  lots  shall  have  a  suitable  and  proper 
trap  at  a  point  inside  the  line  of  such  houses  or  lots. 

§  9.  No  permit  shall  be  granted  authorizing  the  use  of  any  drain 
for  sewage  purposes,  nor  shall  any  drain  be  used  for  such  pur- 
poses. 

§  10.  All  persons,  owners  and  workmen  violating  either  of  the 
provisions  of  this  ordinance  shall  be  liable  to  a  penalty  of  twenty- 
five  dollars. 

Approved  November  29,  1875. 
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PUBLIC  KEQULATIONS. 

At  a  meeting  of  the  board  of  health  of  the  village  of  Mount 

Vernon,  held  on  Tuesday  evening,  February  14,  1882,  the  following 

sanitary  ordinances,  regulations  and  orders  were  unanimously  adopted, 

viz.* 

CHAPTER  11. 

OBEDIBNOB   TO   ORDINANCES. 

Seohon  1.  That  the  health  ofHcer,  under  direction  of  this  board, 
is  empowered  to  make  and  shall  make  the  necessary  inspections  and 
examinations,  and  shall  have  power  to  enforce  compliance  with  the 
orders,  regulations  and  ordinances  of  the  health  department,  when- 
ever necessary ;  and  that  said  health  officer  shall  act  summarily  when 
the  public  health  so  demands  it.  That  the  police  officers  shall  exe- 
cute all  orders  of  this  board  and  the  health  officer,  whenever  so  re- 
quired ;  and  all  persons  are  forbidden  to  interfere  with  or  obstruct 
BQch  inspection,  examination  and  execution  that  the  said  health  officer 
or  police  officers  shall  undertake  to  perform  in  obedience  to  the  order 
of  this  department,  said  interference  being  a  direct  violation  of  law 
*nd  punishable  therefor. 

§  4.  No  person  shall  impair  or  imperil  the  purity  or  wholesome- 
liess  of  any  water  used  for  drinking  or  culinary  purposes  in  the  vil- 
lage of  Mount  Vernon. 

SitcmoN  1.  That  no  owner,  lessee  or  keeper  of  any  tenement  or 
Wding-house  or  factory  shall  allow  the  existence  of  any  nuisance 
*  any  thing  injurious  to  the  inmates  thereof,  detrimental  or  danger- 
^  to  the  public  health  and  safety.  All  sewers  or  drains  that  pass 
^thin  fifty  feet  of  any  source  of  water  used  for  drinking  or  culinary 
P'*TK)8e8  shall  be  water  tight.  Any  violation  of  this  section  shall 
*^ject  the  offender  to  a  penalty  of  twenty-five  dollars. 

§  2.  That  no  privy-vault  or  cess-pool  shall  hereafter  be  constructed 
^'thin  the  limits  of  Mount  Yernon  unless  the  side  walk  and  bottom 
^f  the  game  are  of  brick  or  stone,  laid  water  tight  in  good  cement, 
^^  shall  they  be  within  thirty-five  feet,  or,  where  practicable,  within 
"%  feet  of  any  well,  spring  or  other  source  of  water,  used  for  drink- 
^^8  or  culinary  purposes,  or  within  three  feet  of  the  line  dividing 
^^  property  of  respective  owners  ;  and  no  privy-vault  now  existing 
^hereafter  to  be  built  shall  be  allowed  at  less  than  fifty  feet  dis- 
^t  from  any  public  avenue  within  the  limits  of  Mount  Vernon  vil- 
'^  unless  otherwise  specially  granted  by  permit  from  this  board. 
^  violation  of  this  portion  of  this  section  shall  subject  the  offender 

88 
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to  a  penalty  of  twenty-five  dollars.  And  every  privy-vault  and  cess- 
pool shall  be  cleaned  and  the  contents  thereof  removed  at  least  once 
before  the  first  day  of  May,  annually.  Any  violation  of  this  portion 
of  this  section  shall  subject  the  oflEender  to  a  penalty  of  ten  dollars. 

§  3.  All  cess-pools  hereafter  constructed  shall  not  be  less  than  eight 
feet  in  depth  and  provided  with  a  cover  so  constructed  as  to  allow  ol 
free  ventilation  and  admission  of  occasional  disinfectants  and  removal 
of  its  contents.   Privy-vaults  shall  not  be  less  than  four  feet  in  depth. 

§  4.  It  shall  bd  the  duty  of  all  persons  occupying  houses  or  parts 
thereof,  for  living  or  other  purposes,  wherein  exist  sinks,  water-closets, 
waste-pipes  and  traps  of  such,  to  keep  the  same  in  a  thorough  state  of 
cleanliness ;  and  all  owners,  lessees,  or  agents  of  any  house  shall  see 
that  all  waste-pipes,  traps,  sinks,  water-closets,  cess-pools,  privy-vaults 
and  drainage  of  such  premises  are  kept  in  a  thorough  state  of  repair. 
A  violation  of  this  section  shall  subject  the  offender  to  a  penalty 
of  ten  dollars. 

§  5.  No  owner  or  lessee  shall  allow  any  stagnant  water,  filth  or 
rubbish  at  any  time  of  any  kind  to  remain  on  his  or  her  premises ; 
neither  shall  said  parties  allow  any  dead  carcasses  or  other  unwhole* 
some  substances  to  remain  upon  his  or  her  premises,  within  the 
limits  of  said  village,  but  shall  promptly  remove  or  bury  the  same 
not  less  than  three  feet  below  the  surface  in  every  instance.  Neither 
shall  any  person  permit  water,  slops  or  filth  of  any  kind  to  run  from 
his  or  her  lot  into  any  street  or  avenue  in  said  village,  excepting 
such  water  as  may  result  from  rain  or  snow.  A  violation  of  this 
section  shall  subject  the  offender  to  a  penalty  of  ten  dollars. 

§  6.  No  owner,  manager,  agent  or  corporation  shall  allow  the 
existence  of  any  nuisance  on  or  within  the  limits  of  any  building  oc 
other  premises  over  which  they  have  control,  within  the  limits  of  th^ 
village  of  Mount  Yernon.     And  all  water-closets,  water  and  waste  — 
pipes,  privies  and  cess-pools  that  may  exist  on  said  premises  con 
trolled  by  said  owner,  manager  or  agent  or  corporation  shall  be  kep^— 
in  a  thorough  state  of  repair  and  in  a  healtful  condition,  under  ^ 
penalty  of  ten  dollars  for  each  and  every  violation  of  this  section. 

§  7.  It  shall  be  the  duty  of  every  contractor  or  person,  his  agent 
or  employees,  who  have  contracted  and  engaged  to  remove  any 
diseased  animal,  rubbish,  garbage  or  filth,  or  the  contents  of  an_ 
privy-vault,  cess-pool  or  other  noxious  substances,  to  do  the 
with  dispatch,  in  a  manner  as  cleanly  and  as   little  offensive  an_ 
with  as  little  danger  and  injury  to  life  and  health  as  possible.     An 
the  contents  of  all  privy-vaults  and  cess-pools  shall  be  removed  di**' 


State  Board  of  Health.  259 

kg  the  annual  period  mentioned  —  section  2  —  and  between  the 
km  of  11  p.  M.  and  4  a.  m.  ;  the  said  contents  shall  be  carried 
tnj  in  water-tight  tanks  and  well  covered.  A  violation  of  this 
tttion  shall  subject  the  offender  to  a  penalty  of  ten  dollars. 

§  8.  The  work  of  emptying  and  cleaasing  said  privy- vaults,  cess- 
pools and  the  like  shall  bo  performed  ordy  by  such  persons  as  shall 
be  licensed  to  do  the  same  by  the  proper  authorities  of  this  village, 
ad  in  aooordanco  with  the  instructions  and  restrictions  above  men- 
tiooed,  and  in  all  cases  previous  to  said  work  being  undertaken  or 
performed,  a  permit  from  the  board  of  health,  indorsed  by  the 
kalth  officer,  shall  be  first  obtained  by  the  public  scavenger.  Any 
notation  of  this  section  shall  subject  the  offender  to  a  penalty  of  ten 
ddlarg. 

SicnoH  1.  Any  non-observance  or  violation  of  any  of  the  rules, 
regulations  or  ordinances  herein  made  or  hereafter  to  be  made  by 
the  ttid  board  of  health  of  the  village  of  Mount  Yemon  shall  be 
ponishable  by  the  imposing  of  penalties  heretofore  specified  or 
proKcation  for  misdemeanor  as  provided  by  law. 


FBOM    LAST    ANNUAL    KEPORT    OF    THE    VILLAGE 

HEALTH  OFFICER. 

Mr.  President  and  Gentlemen  of  tlte  Board  of  Trustees : 

The  chairman  of  your  committee  on  health  has  asked  me  to  make 
» report  to  yon  on  the  present  sanitary  condition  of  our  village,  and 
ilao  what  action,  in  my  opinion,  is  required  to  improve  our  surround- 
ings and  make  us  ready  to  combat  cholera  and  any  other  contagious 
liieaBe  or  epidemic  which  may  arise. 

We  have  passed  througl)  a  remarkably  healthy  summer.  Our 
death-rate  has  been  low ;  and,  with  the  exception  of  a  few  isolated 
CMes  of  scarlet  fever  and  diphtheria,  we  have  not  had  any  epidemic 
^Beases.  Jnst  now  there  is  more  sickness  than  at  any  other  time 
inring  the  year.  Scarlet  fever,  at  present,  in  a  mild  form,  has  ap- 
pwed  in  several  parts  of  the  village  and  seems  to  be  spreading.  The 
Physicians,  as  a  general  thing,  notify  me  of  contagious  diseases  occur- 
'iogin  their  practice.  In  cases  where  the  danger  of  spreading  the 
disease  appears  at  all  likely,  I  have  visited  the  residence  of  the 
•fflicted,  and  enjoined  those  in  charge  to  use  more  than  ordinary 
^*^  But  it  is  hardly  to  be  expected,  with  the  present  state  of  the 
Weather,  and  the  bad  sanitary  conditions  oi  some  localities  in  out 


260  Akkual  Report  of  the 

village,  that  we  can  escape  an  epidemic.  And  if,  'as  seems  very 
probable,  cholera  reaches  this  country,  we  will  only  escape  by  for- 
tune, or  a  better  sanitary  condition  and  the  endowment  of  more 
prompt  means  than  we  have  at  present  to  meet  an  emergency.  It  is 
safe  to  say,  that  within  an  area  bounded  by  First  and  Second  streets 
and  Third  and  Sixth  avenues,  there  is  not  a  well  from  which  it  is 
safe  to  use  water.  The  soil  in  a  large  part  of  this  territory  is  sewage- 
soaked  to  saturation.  There  is  no  ordinance  now  in  force  relating 
to  privy-vaults.  I  am  aware  that  a  code  was  adopted  some  time  ago, 
but  by  a  body  declared  illegal  by  your  counsel.  The  open  sewer 
through  the  swamp  north  of  the  depot  cannot  but  be  a  source  of 
disease  with  favorable  atmospheric  conditions.  With  a  large  num- 
ber of  buildings  continually  going  up,  there  is  no  supervision  of  the 
construction  of  vaults  or  the  location  of  wells ;  and  this  neglect  wo 
will  undoubtedly  suflEer  at  no  distant  time. 

In  the  meantime  I  would  respectfully  report  to  you,  for  immediate 
abatement,  the  nuisances  existing  in  the  rear  of  the  brick  buildings 
on  the  west  side  of  Fourth  avenue.  An  old  blind  sewer  ditch  is  choked 
and  overflowing,  especially  in  the  house  of  Mr.  Bernstein,  clothier. 
Tiie  wells  are  contaminated  by  it,  and  there  is  a  large  accumulation 
of  ashes  and  garbage  in  some  of  the  yards;  this  matter  should  be 
attended  to  during  the  cold  weather,  as  the  disturbance  of  the  super- 
saturated soil  would  be  capable  of  creating  an  epidemic  if  it  should 
be  disturbed  during  the  hot  weather. 

Respectfully  submitted, 

E.  F.  BEUSH,  M.  D., 
HeaUh  Officer. 

Dec.  16,  1884. 


A  system  of  sewers  for  storm  water  is  laid  in  Third,  Fourth  an 
Fifth  avenues  and  ^'oined  in  First  street.     A   village  ordinance  ir»3- 
poses  a  fine  of  $25  for  emptying  sewage  into  these  sewers.     Th^* 
such  sewage  finds  its  way  into  these  sewers  there  can  be  no  doul:>*« 
I  was  informed  by  several  residents  that  the  following  is  one  way  i^ 
which  this  is  accomplished,  though,  of  course,  their  sewage  was  n.^^* 
connected  but  they  could  and  did  mention  names  of  parties  wb^y 
they  would  make  affidavit,  did  do  so.     A  resident  asks  permission  ^^ 
connect  a  drain  from  a  damp  cellar  with  the  street  sewer  which  sh^* 
also  carry  the  overflow  from  the  cistern  or  rain  water  from  the  roof* 
This  is  readily  granted.     He  has  a  cess-pool  and  privy-vault  alread/ 
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connected  with  each  other.  The  sewer  drain  is  led  to  the  cess-pool 
and  the  rain  water  is  turned  into  the  privy-vault,  so  the  surplus 
rain  water  find  its  way  to  the  sewer  through  said  vault  and  cess-pool. 
Direct  proof  against  an  individual  can  only  bo  obtained  by  excavat- 
ing and  following  up  the  connection  from  the  sewer. 

Many  of  the  privy-vaults  are  inside  or  very  near  the  dwellings  and 
are  very  offensive.  One  of  these  in  the  block  between  Fourth  and 
Fifth  avenues  on  First  street,  although  cleaned  a  few  days  before, 
was  so  noisome  as  to  attract  attention  passing  in  the  street.  In  jus- 
tice I  would  state  that  a  minority  of  the  trustees  are  in  favor  of  bet- 
ter sanitary  inspection,  but  seem  powerless. 

A  small  brook  running  from  a  spring-hole  near  Fourth  street  and 
Eighth  avenue  in  a  direction  a  little  north  of  west  emptied  formerly 
into  the  marsh  near  the  present  sewer  outlet.     It  was  the  practice  to 
empty  house  drains  into  its  channel  and  set  privies  over  it,  when  pos- 
sible,  especially  below  Second  street.     The  extension  of  the  pipe 
sewer  np  Fifth  avenue  intercepted  this  stream  near  Second  street. 
The  old  channel  with  its  connections  now  lies  —  covered  lightly  — 
in  the  block  bounded  by  First  and  Second  streets  and  Fourth  and 
Fifth  avenues  and  is  a  vile  nuisance.     A  clothing  dealer  on  Fourth 
avenue  in  extending  his  store  intercepted  this  drain,  and  as  a  conse- 
qaeuce  has  sewage  in  his  cellar  and  seems  helpless  to  rid  himself  of 
it.    This  nuisance  should  be  abated  immediately  by  the  health  offi- 
cer, who  mentions  it  in  his  report. 

The  New  Haven  railroad  maintains  a  nuisance  along  the  track 
^W  the  drain  emptying  the  contents  of  the  depot  privies  ends. 
This  drain  should  be  continued  to  the  brook  and  connected  with  the 
•^er  proposed  below. 

These  nuisances  are  mentioned  here  incidentally,  not  as  being  all 
^t  need  immediate  attention,  but  as  coming  under  my  personal  ob- 
*^ation  during  a  stop  in  tlie  village  inspecting  a  complaint  con- 
^*^cted  with  the  sewage  disposal  of  the  system  ending  north  of  the 
^Pot  in  the  edge  of  the 

Peat  Swamp. 

There  is  a  peat  swamp  or  marsh  containing  about  eighteen  acres 
ving  north  of  the  New  Haven  railroad  and  east  of  Fourth  avenue. 
Partly  in  the  corporation  of  Mount  Vernon  and  partly  in  the  suburb 
^i  Chester  Hill.  It  is  of  the  same  character  as  many  others  in  this 
^onty,  being  originally  a  lake  gradually  filling  up  with  peat  and 
other  vegetable  matter.  In  one  portion  a  rod  has  been  pushed  down 
tiiirty-fiix  feet  without  meeting  with  much  resistance,  the  peat  runs 
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gradually  thinner  toward  the  edges  of  the  marsh.  Third  avenue  has 
been  partially  graded  through  the  marsh  with  the  eflEeet  of  dividing 
it  into  ponds  of  stagnant  water.  Surrounded  as  it  is  by  residences, 
lying  so  close  to  the  thickly  settled  portion  of  the  village,  and  receiv- 
ing so  much  sewage  and  filth,  renders  it  a  nuisance  detrimental  to 
public  health.  It  can  be  readily  drained,  there  being  twenty  feet 
fall  in  the  outlet  within  half  a  mile.  I  understand  a  law  enabling 
the  village  to  obtain  and  improve  it  as  a  park  is  talked  of.  It  should 
be  drained  as  soon  as  possible  without  waiting  for  the  legislation 
just  referred  to. 

Near  the  south-west  corner  of  this  swamp  the  present  sewer  outlet 
is  located,  about  400  feet  north  of  the  New  Haven  depot  and  fifty 
feet  east  of  Fourth  avenue  ;  from  here  the  sewage  flows  sluggishly 
through  an  open  box  sewer  about  four  feet  wide  and  two  feet  deep 
for  a  distance  of  about  800  feet,  where  it  joins  a  larger  stream  of 
spring  water  from  the  north-west  and  flows  easterly  to  Hutchinson's 
creek.  It  is  this  brook,  from  the  sewer  outlet  toward  the  creek, 
flowing  as  it  does  near  residences,  that  has  caused  the  present  com- 
plaint. 

This  brook  passes  out  of  the  corporation  of  Mount  Yernon  into  the 
suburb  of  Chester  Hill,  thence  into  the  town  of  East  Chester  proper, 
wl^ich  rather  complicates  the  matter  of  jurisdiction.  I  took  a  sam- 
ple of  water  from  the  brook  near  the  point  whore  it  disappears  in  a 
covered  drain  at  the  corner  of  Third  street  and  Sixth  avenue,  where 
the  stream  would  pass  through  a  pipe  one  inch  in  diameter  at  the 
time  of  my  visit.  Also  samples  of  the  sewage  at  the  sewer  outlet, 
where  the  flow  was  at  least  fifty  times  as  great.  The  contamination 
of  the  water  between  these  points  is  very  apparent  both  to  the  eye 
and  nose.  The  samples  were  taken  on  Thursday  at  3  p.  m.,  which  is 
not  the  time  the  cess-pools  would  usually  be  flushed  with  laundry 
waste-water,  nor  the  time  of  day  when  foecal  matter  would  usually 
be  most  prevalent.  As  there  had  been  no  rain  for  many  days  street 
washings  and  other  gutter  filth  would  be  less  liable  to  be  in  the 
Bewage. 

There  was  an  oflEensive  odor  arising  at  and  below  the  sewer  outlet, 
while  solid  matter  nearly  covered  the  surface  of  the  stream  and  was 
seen  clinging  to  pebbles  and  other  points  in  the  channel  all  the  way 
down  for  over  half  a  mile.  At  places  where  the  sun  shon€$  on  the 
brook  bubbles  of  gas  rose  from  the  sediment  in  the  bottom,  showing 
conclusively  that  fermentation  was  going  on.  The  present  health 
oflicer  was  out  of  town,  but  I  met  his  predecessor,  Dr.  B.  G.  Bumetti 
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loir  of  New  York,  who  was  health  ofiBeer  from  1880-3.  He  in- 
{onned  me  that  he  had  issued  burial  permits,  when  in  office,  for  at 
IflMt  thirty  cases  of  death  from  bronchial  consumption,  scarlet  fever, 
tjphoid  fever,  dysentery,  bloody-flux  and  diphtheria,  most  cases  at^ 
tiflmted  by  him  to  the  unsanitary  condition  of  this  part  of  the  village. 
With  a  public  water  supply  more  water  will  be  used,  the  ground 
wQl  become  more  saturated  with  filth,  and  to  a  greater  depth  which 
win  tend  to  make  the  use  of  common  wells,  by  those  who  cling  to 
tbem,  more  dangerous  than  at  present,  and  they  should  be  aban- 
doned in  the  more  thickly  settled  portion  of  the  village. 

Pboposkd  Ebmedy. 

I  heartily  approve  the  recommendation  of  Mr.  Andrews  as  to  the 
iDteroepting  sewer  to  remedy  the  cause  of  this  complaint.  The  vil- 
lige  ihould  adopt  the  separate  system  of  sewers  and  disconnect  all 
i/Hm  drains  from  the  present  system.  The  water  supply  now  f ur- 
oidied  will  provide  water  for  the  necessary  flushing  tanks.  This 
intercepting  sewer  must  necessarily  pass  through  what  is  now  pri< 
^  property.  It  will  be  well  on  this  account,  as  well  as  to  avoid 
n)ck  excavation  as  much  as  possible,  to  lay  this  sewer  near  the  channel 
(rf  the  present  brook,  through  and  near  the  village.  I  was  informed 
that  the  right  of  way  for  the  sewer  would  be  gladly  given  by  the 
Marions  owners  along  the  brook.  I  would  call  attention  to  the  reports 
of  Messrs.  Andrews,  Adams  &  Towle,  as  to  the  present  need  and 
advantages  for  sewage  precipitation,  when  desirable,  near  Hutch- 
ioaon^s  creek.  Besoectfully  submitted, 

O.  S.  WILSON,  C.  E. 

AprU  25,  1885. 


Labobatoby,  Albany  Medical  Collegb,  ) 
Albany,  N.  Y.,  April  27,  1885.      } 

James  T.  Gabdineb,  Esq.,  Chairman  of  the  Committee  on  Drain- 
age of  the  State  Board  of  Healthy  Albany,  JV.  Y. : 

Deib  Sib  —  Agreeably  to  your  instructions,  I  have  made  an 
•'wJyBis  of  the  contents  of  the  demijohn  secured  from  you  on  the  24th 
u^  and  labeled  ^^  sample  of  sewage  of  Mount  Yemen,  taken  at  3 
^  l^  April  23d." 
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A  gelatinous  scum  floated  upon  the  surface,  and  the  liquid  had  an 
opalescent  appearance,  and  a  slightly  greenish  color  when  viewed  in 
a  two  foot  tube.     It  was  translucent,  but  not  transparent. 

At  100^  Fahr.,  its  odor  was  fetid  and  highly  disagreeable. 

The  results  of  the  analytis  are  as  follows : 


Parts 
per  100,000. 

Parts 
per  Million. 

Grains  per 
U.  8.  Gallon. 

Chlorine • 

7.40 

0.6700 

0.2550 

21.40 

22.90 

44.80 

74.00 

6.700 

2.550 

214.00 

229.00 

448.00 

4  d3 

l'*pee  Ammonift 

0.8327 

Albamiaoid  Ammonift    

0.1488 

Orgaaic  and  Volatile  matter 

MiDeral  matter 

12.49 
18.87 

Total  Bolids 

25.86 

I  should  consider  this  liquid  to  be  sewage  in  the  sense  that  the 
word  "  sewage  "  is  ordinarily  employed,  basing  the  opinion  upon  the 
sensible  properties  and  the  results  of  the  chemical  analyses  of  the 
fluid. 

Tours  very  respectfully, 

WILLIS  G.  TUCKER. 


Albany  Medical  College,      ) 
Albany,  N.  T.,  April  24,  1885.  J 

Deab  Sir — Examination  of  sample  of  sewage  from  mouth  of 
sewer.  Mount  Vernon,  April  23,  1885, 1  find :  It  is  a  highly  putres- 
cent fluid,  very  foul  and  offensive,  with  a  distinctly  foBcal  odor  and 
considerable  solid  matters  in  suspension.  It  contains  8.75  of  chlorine 
in  parts  of  100,000.  It  is  swarming  with  numerous  forms  of 
scavenger  bacteria  and  infusorial  life ;  there  is  also  a  large  amount  of 
decaying  vegetable  and  animal  matters  present. 

Such  a  noxious  compound  is  certainly  dangerous  to  public  health 
(under  favoring  circumstances  it  would  spread  contagion  far  and 
wide).     Its  proper  disposal  should  demand  immediate  attention. 

Very  truly, 

WM.  HAILES, 

Alhcuny  Medical  College, 
Jajcxs  T.  Gabdinbk, 

Director  of  State  Survey. 
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A  orj,unoN  OF  the  Wateb  Sctpply  of  Binohamton  by  the  Sewage 

FBOM  THE  Insane  Asylum. 

Office  of  Health  Officer,  I 

BiNGHAMTON,  N.  Y.,  February  20,  1885.  J 

-A.:ijrBKD  L.  Casboll,  M.  D.,  Secretary  Stale  Board  of  Health  : 

Dbajk  Sir — Namerons  complaints  having  been  made  in  an   in- 
formal manner  to  the  Board  of  Health  of  this  city  concerning  the 
^^^aptying  of  sewage  from  the  Chronic  Insane  Asylum,  located  near 
^-1=^  city,  into  the  Susquehanna  river,  the  Board,  at  its  last  meeting, 
^^^jrected  me  to  communicate  with  you  as  Secretary  of  the  State  Board 
Health  concerning  it.     The  asylum  is  situated  two  miles  east  of 
le  city  on  an  eminence  near  the  river.     About  midway  between 
^liat  and  the  central  portion  of  the  city  is  situated  the  watei^works, 
^^hich  supply  the  city  with  water.     The  water  for  the  city's  supply 
taken  partly  from  wells  and  partly  from  the  river,  and  a  portion 
the  time,  as  is  the  case  at  the  present,  a  large  portion  is  taken 
m  the  river.    The  sewer  from  the  asylum  empties  into  the  river 
^^at  a  mile  above  the  water-works,  where  the  supply  of  water 
'^cir  the  city  is  taken  from  the  river.     The  asylum  at  the  present 
^ime  contains  between   600  and  700  patients  besides  the  attend- 
^^ts  and   attaches,    which    will    probably    make    the  number  of 
l>^r8on8  in  the  institution   at  least   700,   and   the   prospects   are 
^luat,  with  increased  facilities  for  accommodating  a  larger  number, 
^l^ere    will,    in    the    near    future,    be    not    less    than    1,000    or 
^9  500    inmates    of    the    institution.      From    the    sewage    of    so 
**ige  a  number  of  persons  entering  the  river  so  near  the  city, 
^^  its  source  of  water  supply,  our  citizens  are  becoming  alarmed  as 
its  effects  npon  the  lives  and  health  of  the  people,  and  are  asking 
>m  the  local  Board  of  Health  some  relief  from  the  dangers  which 
)m  to  be  threatening  them.    Now  what  this  board  of  health  wants 
know  is  what  is  necessary  to  be  done,  or  in  what  manner  to  pro- 
^^•^ed  to  prevent  this  sewage  being  emptied  into  the  river  at  the  point 
^Mintiie  manner  that  it  is.     The  asylum  property  being  State 
Pi^)perty,  complicates  the  matter  somewhat  in  the  minds  of  members 
^f  this  board,  and  hence  their  directions  to  me  to  communicate  with 
^^e  State  Board  of  Health  for  instruction  in  the  matter.    The  pros- 
it of  cholera  making  its  appearance  in  this  country  the  coming 
^^n  makes  them  feel  the  necessity  for  vigilance  in  the  matter  of 
Pi^veotioii. 
84 
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An  early  reply,  with  such  instructions  as  you  may  give,  is  earnestly 
requested.  Very  truly  yours, 

0.  D.  SPENCER,  M.  D., 
HeaUh  Officer  and  Secretary  Board  of  Health. 

Committee's  Report. 

In  the  latter  part  of  February  last,  the  board  of  health  of  the 
city  of  Binghamton  appealed  to  the  State  Board  of  Health  to 
investigate  and  report  on  the  pollution  of  the  Susquehanna  river, 
by  the  sewage  from  the  Asylum  for  the  Chronic  Insane,  located 
about  two  miles  above  the  city,  and  near  the  bank  of  the  stream. 

Some  two  years  ago  when  an  outbreak  of  so-called  winter  cholera 
occurred  at  Binghamton,  the  defilement  of  the  river  by  sewage 
entered  into  the  investigation. 

The  physicians  at  Binghamton  state  that  more  or  less  uneasiness 
and  alarm  are  felt  in  the  city,  concerning  the  purity  of  the  water 
supply,  and  that  this  uneasiness  is  readily  increased  whenever  epi- 
demics of  zymotic  character  occur.  The  fact  that  sewage  is  being 
emptied  into  the  river  within  two  miles  of  the  water-works  is  con- 
sidered a  standing  menace  to  the  health  of  the  city. 

In  response  to  the  application  of  the  local  board  of  health,  Horace 
Andrews,  C.  E.,  was  sent  to  investigate  the  facts,  and  his  report  is 
hereto  appended. 

It  appears  that  "  for  a  number  of  years  the  supply  of  water  of 
Binghamton  has  been  obtained  from  two  large  wells  situated  on 
the  northern  bank  of  the  Susquehanna  river  and  east  of  the  city. 
Although  the  wells  are  only  about  one  hundred  and  fifty  feet  from 
the  river,  there  is  reason  to  believe  that  the  water  running  into  th^u 
does  not  filter  in  from  the  river,  but  comes  from  the  north  and  flows 
toward  the  river." 

In  other  words,  Binghamton  has  been  supplied  with  the  gronnd- 
water  of  the  Susquehanna  valley,  but  owing  to  the  rapid  growth  in 
population  and  the  increased  consumption  of  water,  the  ground- 
water can  no  longer  be  relied  upon  to  farnish  sufiicient  quantities 
for  the  use  of  the  city ;  so  that  a  supplemental  supply  must  be 
obtained  by  pumping  directly  from  the  river,  and  indeed  the  river 
has  already  been  drawn  upon  when  the  ground-water  has  been 
insufiicient.  In  future  the  city  must  depend  upon  the  river  for  an 
increasing  proportion  of  its  water ;  so  that  the  question  of  purity  of 
the  stream  becomes  of  much  greater  importance  than  it  has  been  in 
the  past. 
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In  1888,  when  Emil  Euichling,  C.  E.,  examined  the  sanitary 
condition  of  Binghamton  for  the  State  Board  of  Health,  he  reported 
that  the  river  was  being  defiled  by  the  sewage  from  the  Snsquehanna 
Valley  Orphans'  Home,  the  sewer  from  which  enters  the  river  half 
a  mile  above  the  pumping  station.  Mr.  Andrews  finds  that  the 
sewage  from  the  orphanage  is  still  allowed  to  drain  into  the  river. 
We  recommend  that  this  should  be  stopped.  The  local  health 
anthorities  should  see  that  the  sewage  from  the  Orphans'  Home  is 
disposed  of  in  some  other  manner  than  by  draining  it  into  the  Sus- 
quehanna river. 

One  and  seven-eighths  miles  above  the  pumping  station  the  fil- 
tered sewage  from  the  Asylum  for  the  Chronic  Insane,  a  State  insti- 
tution, is  allowed  to  enter  the  river,  the  quantity  being  some  sixty 
thousand  gallons  per  diem.  The  institution  contains  six  or  seven 
hundred  inmates  besides  the  ofiicers.  It  is  regarded  as  probable 
that  the  inmates  and  officers  may  be  increased  to  from  twelve  to 
fifteen  hundred  in  the  future. 

At  a  point  five  or  six  hundred  feet  from  the  main  building  the 
sewage  is  filtered  through  about  five  feet  of  charcoal.  The  filter  is 
said  to  be  changed  every  six  months.  The  character  of  the  effluent 
as  it  flows  from  the  filters  of  the  institution  shows  that  it  still  con- 
tains a  very  large  amount  of  putrescible  material,  and  is  only  puri- 
fied so  far  as  the  suspended  matter  in  it  is  concerned,  while  the 
large  proportion  that  is  soluble  passes  on  to  the  Susquehanna  river. 

A  quarter  of  a  mile  below  is  situated  the  pumping  station  for  the 
water  supply  of  the  insane  asylum.  Exactly  what  the  low  water 
flow  of  the  Susquehanna  river  is  we  have  been  unable  to  ascertain  : 
but  it  is  already  small  and  is  probably  annually  decreasing,  while  the 
sewage  from  the  asylum  must  continue  to  increase.  We  are  clearly 
of  the  opinion  that  the  sewage  from  the  asylum  is  a  possible  source 
of  danger  to  the  water  supply,  both  of  the  asylum  and  of  the  city  of 
Binfrbamton,  and  that,  in  its  present  state,  it  should  not  be  allowed  to 
enter  the  Susquehanna  river  above  the  Doints  of  in-take  for  these 
water  supplies. 

At  the  request  of  the  committee,  Mr.  Andrews  considered  the 
question  of  the  purification  of  sewage  by  irrigation  and  by  chemical 
treatmenti  as  compared  with  its  disposal  through  a  drain  entering 
the  Sosqaehanna  river  below  the  pumping  station.  He  finds,  that 
the  ground  is  not  well  adapted  to  irrigation.  Even  if  irrigation 
were  practicable,  the  condition  of  the  effluent  from  the  sewage  farms 
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in  England  does  not  justify  the  admission  of  the  purified  sewage  into 
a  stream  which  is  used  as  a  water  supply. 

As  regards  chemical  treatment,  Mr.  Andrews  finds  that  the  annual 
cost  of  treating  the  sewage  would  probably  be  from  $6,000  to 
$9,000 ;  that  is  to  say,  this  would  be  the  amount  of  capital  re- 
quired to  be  placed  at  interest  in  order  to  furnish  the  sum  annually 
needed  to  defray  the  cost  of  chemicals  and  labor  and  to  pay  for  the 
tanks.  Were  there  no  other  method  of  disposal,  purification  by 
chemical  treatment  would  certainly  be  a  great  improvement  on 
more  filtration,  as  used  at  present ;  but  even  chemical  treatment  does 
not  so  purify  the  effluent  that  it  can  be  turned  into  a  stream  used 
immediately  below  for  drinking  purposes. 

It  seems  that  the  insane  asylum  is  so  situated,  that  the  sewage  can 
be  discharged  into  the  Susquehanna  river  below  the  Binghamton 
dam  by  a  vitrified  pipe  from  eight  to  nine  inches  in  diameter  and 
some  14,000  feet  long.  Here  the  sewage  would  enter  the 
river  at  a  point  where  it  is  already  contaminated  by  the  sewers 
from  the  city  of  Binghamton,  and  no  additional  harm  could  be  done 
to  the  stream.  It  is  not  known  that  within  the  limits  of  this  State 
the  river  is  used  for  drinking  purposes  below  this  point.  The  esti- 
mated cost  of  laying  this  pipe  is  $8,160,  to  which  for  safety  Mr.  An- 
drews adds  twenty-five  per  cent  to  cover  contingencies,  making  a 
tot;il  of  $10,000.94. 

The  difference  between  the  estimate  of  cost  of  this  outfall  sewer 
and  that  for  a  method  of  chemical  purification  is  slight ;  while  the 
advantages  are  greatly  in  favor  of  the  outfall  sewer  which  will  fur- 
nish a  complete  and  permanent  means  for  disposing  of  the  sewage 
of  the  insane  asylum  in  such  a  way  as  to  prevent  all  question  re- 
garding the  pollution  of  the  river. 

Kecommendations. 

First.  In  view  of  these  facts  we  recommend  that  the  authorities 
in  charge  of  the  Binghamton  Insane  Asylum  construct  an  outfall 
sewer  of  vitrified  pipe,  in  accordance  with  the  report  of  Mr.  An- 
drews, to  deliver  the  sewage  of  the  asylum  at  a  suitable  point  below 
the  Binghamton  dam. 

Second.  We  also  recommend  that  the  local  health  authorities  hav- 
ing jurisdiction  prevent  the  discharge  of  sewage  from  the  Susque- 
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banna  Yallej  Orphan  Ilotne  into  the  river  above  the  water-works' 

ia-take. 

Bespectfally  sabmitted, 

JAMES  T.  GARDINER,  Chairman, 
EliASTUS  BROOKS, 
GEORGE  W.  COOKE,  M.  D., 
EDWARD  M.  MOORE,  M.  D ,  President, 
ALFRED  L.  CARROLL,  Secretary, 
Committee  an  Drainage,  Sewerage  and  Topography. 

At  the  meeting  of  the  State  Board  of  Health  on  the  11th  February 
the  above  report  was  presented  and  adopted  by  the  Board. 

ALFRED  L.  CARROLI:,, 

Secretary. 

Enoineeb^s  Report. 

James  T.  Gardineb,  Esq.,  Chairman  of  Committee  on  Drainage, 
Sewerage  amd  Topography : 

Sib — In  accordance  with  jonr  instructions  I  have  examined  into 
the  conditions  that  have  recently  been  the  subject  of  complaint  to 
the  State  Board  of  Health  from  the  health  officer  and  board  of 
health  of  Binghamton.  My  report  as  to  the  facts  observed  and 
suggestions  as  to  a  remedy  for  the  evils  that  are  manifest  are  here- 
with submitted. 

The  Water  Supply  of  Binghamton. 

For  a  number  of  years  a  supply  of  water  has  been  obtained  from 
two  large  wells  situated  on  the  north  bank  of  the  Susquehanna  river 
and  just  east  of  the  city.  Although  the  wells  are  only  about  150 
feet  from  the  river,  there  is  reason  to  believe  that  the  water  running 
into  them  does  not  filter  in  from  the  river  but  comes  from  the  north 
and  flows  toward  the  river.  Attempts  to  increase  the  water  supply 
by  driving  pipes  into  the  bottoms  of  the  wells  to  various  depths  have 
only  been  moderately  successful.  A  third  well,  179  feet  long  and 
ten  feet  wide,  was  dug  in  1883,  just  east  of  the  pnmping-works,  but 
it  has  not  increased  the  supply  as  much  as  was  anticipated.  There 
have  been  times,  occurring  occasionally  for  a  number  of  years,  when, 
either  on  account  of  drought  or  excessive  consumption  of  water,  it 
has  been  necessary  to  draw  water  directly  from  the  river.  There 
is  no  reservoir  connected  with  the  pumping-works,  the  water  being 
kept  ander  a  constant  pressure  in  the  mains  by  the  pumps,  according 
to  the  Holley  system.  It  is,  therefore,  quite  necessary  to  the  welfare 
of  the  city  that  an  abundance  of  water  should  be  always  available  at 
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the  pumping- works.  Binghamton  is  steadily  and  rapidly  increasing 
in  size.  Its  population  since  it  was  incorporated  in  1867  has  been  as 
follows : 

1870 12,692  inhabitants 

1875 15,518        do 

1880 17,315        do 

1885 19,500        do        (estimated). 

In  addition  to  the  increased  consumption  of  water  due  to  the 
growth  of  the  city,  the  further  completion  of  the  system  of  sewers 
that  are  now  being  built  will  undoubtedly  make  still  more  heavy 
demands  upon  the  supply.  In  view  of  these  facts  the  water  commis- 
sioners feel  compelled  to  regard  the  Susquehanna  river  as  the  source 
from  which  a  large  and  increasing  amount  of  water  must  be  pumped 
in  the  near  future. 

The  Susquehanna  Eivee  as  a  Source  of  Water  Supply. 

The  Susquehanna  river  would  appear  to  be  quite  as  unobjection- 
able a  source  of  supply  as  other  rivers  of  its  size  and  with  proper 
care  to  prevent  pollution  it  may  fairly  be  regarded  as  an  exception- 
ally good  supply.  Chemical  analysis  has  shown  that  the  water  is  of 
fair  purity.  The  nearest  village  up  the  river  is  Great  Bend  in  Penn- 
sylvania, thirteen  and  one-half  miles  from  Binghamton,  and  contain- 
ing about  550  inhabitants.  There  are  no  considerable  towns  draining 
into  the  river  for  at  least  sixty  miles  above  Binghamton. 

Only  a  short  distance  above  the  pumping-works  there  are  sources 
of  contamination,  however,  which  can  be  done  away  with  at  little 
trouble  and  at  moderate  expense.  The  chief  of  these  pollutions  is 
the  cause  of  the  present  complaint. 

Contamination   from   the  Sewage  of  the  Binghamton  Asylum 

FOR  THE  Chronic  Insane. 

The  insane  asylum  is  supplied  with  water  from  the  Susquehanna 
river  by  means  of  a  pumping  engine  situated  on  the  banks  of  the 
river.  A  liberal  amount  of  water  is  used  at  the  asylum,  amounting 
to  about  60,000  gallons  daily  on  the  average.  There  are  at  present 
between  600  and  700  inmates  in  the  asylum  beside  the  officers.  It 
is  regarded  probable  that  the  number  of  inmates  and  officers  may  be 
increased  to  1,200  or  1,600  in  the  future. 

The  sewage  from  the  asylum  is  carried  by  drain  pipes  to  a  point 
600  or  600  feet  from  the  main  building  and  forty  or  fifty  feet  below  it, 
where  it  is  discharged  into  two  filtering  tanks  placed  upon  the  brink 
of  a  ravine. 
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These  filters  are  need  alternately  so  that  one  may  be  cleaned  out 
while  the  other  is  in  operation. 

The  filters  are  constmcted  by  first  excavating  a  circular  pit  about 
fifty  feet  in  diameter  and  six  feet  in  depth.  A  wall  of  stone  and 
cement  masonry,  two  feet  in  thickness,  is  built  as  a  lining  to  the  pit ; 
within  this  retaining  wall  and  at  a  distance  of  five  feet  from  it,  a 
brick  wall  about  one  foot  thick  is  built,  the  bricks  being  rather 
looeely  laid.  The  annular  space  between  the  two  walls  is  nearly 
filled  with  wood  charcoal,  and  this  is  loaded  with  stones  to  keep  it 
in  place.  The  sewage  is  poured  into  the  inner  tank  at  the  top,  and 
the  liquids  filter  through  the  brick  wall  and  the  charcoal  till  they  are 
finally  discharged  at  the  bottom  of  the  pit.  The  filtered  sewage, 
which  is  still  somewhat  turbid,  flows  down  a  small  ravine  or  guUey 
for  about  a  third  of  a  mile,  till  it  is  discharged  into  the  river  about  a 
quarter  of  a  mile  above  the  in-take  of  the  asylum  pumping-works, 
and  about  1^  miles  above  the  Binghamton  water-works. 

'  It  is  evident  that  the  filtration  merely  removes  the  coarse  particles 
held  in  suspension  in  the  sewage,  for  the  effluent  water  causes  a  slimy 
deposit  on  objects  over  which  it  flows.     It  is  not  reasonable  to  sup- 
pose that  the  charcoal  can  operate  to  purify  the  sewage,  by  oxidizing 
its  organic  matters,  for  more  than  a  few  days  at  the  longest  before 
its  pores  become  clogged.    The  charcoal  is  renewed  only  once  in  six 
months,  and  indeed  it   would   be  a  very  difficult  and  expensive 
undertaking  to  renew  it  much  oftener.     The  purification  of  sewage 
by  mechanical  filtration  has  been  tried  at  many  places  but  never 
with  very  great  success ;  better  methods  for  the  purpose  have  been 
devised  and  are  much  to  be  preferred. 

There  is  certainly  no  question  that  the  asylum  sewage  as  now  dis- 
charged into  the  river  is  a  source  of  contamination  of  a  most  dis- 
gn«ting  nature ;  moreover  its  discharge  immediately  above  the  point 
at  which  water  is  taken  for  the  inmates  of  the  institution  makes  the 
€▼3  peculiarly  revolting. 

Kemedies. 

There  are  three  remedies,  either  of  which  would  decidedly  improve 
the  present  condition  of  affairs. 

First — Sewage  Irrigation. 

Instead  of  discharging  the  effluent  from  the  filters  into  the  ravine, 
itmigfat  be  allowed  to  flow  on  suitably  prepared  land  where  it  could 
be  ntilixed  as  a  manure.     Unfortunately  the  soil  in  the  neighborhood 
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of  the  asjlatu  is  poorly  adapted  for  treating  the  sewage  in  this  man- 
ner ;  a  very  compact  hard-pan  underlies  the  surface  soil  at  the  depth  of 
]e8s  than  two  feet,  and  extensive  nnderdraining  would  be  required. 
The  present  filters  are  too  far  below  the  necessaiy  level  to  allow  the 
efiiueut  to  reach  the  prepared  land  by  gravitation,  and  they  would 
have  to  be  abandoned  or  pumping  resorted  to. 

If  the  sewage  was  taken  to  a  distance  from  the  asylum  where 
suitable  soil  could  be  found  for  irrigation,  the  expense  of  the  neces- 
sary pipes,  together  with  the  fact  that  the  irrigated  land  would  not  bo 
under  the  control  of  the  authorities  at  the  asylum,  would  have  to  be 
considered  as  objections  to  this  plan.  If  it  were  not  for  the  fact 
that  other  and  less  troublesome  methods  of  disposal  can  be  secured 
at  moderate  expense,  the  method  of  irrigation  would,  however,  de- 
serve careful  attention. 

Second.     Chemical  Treatment 

The  sewage  could  be  treated  with  chemicals  and  the  effluent  dis- 
charged as  at  present.  The  purification  of  sewage  has  been  so  lit- 
tle tried  in  this  country,  that  the  expense  for  chemicals  would  nec- 
essarily be  large  until  these  should  be  produced  in  the  crude  state 
in  greater  quantities  and  at  lower  prices. 

The  recent  investigations  of  Mr.  Samuel  M.  Gray,  C.  E.,  of  Prov- 
idence, R.  I.,  have  furnished  information  regarding  the  amount  of 
chemicals  used,  and  the  expense  at  several  cities  in  England ;  from 
his  statistics  the  facts  in  relation  to  these  points  have  been  derived. 
The  process  of  chemical  treatment,  known  as  the  "  Coventry  pro- 
cess," where  alum,  copperas  and  lime  are  employed,  is  one  of  the 
best  as  regards  purity  of  effluent.  This  process  is  used  in  Coven- 
try with  45,000  inhabitants,  Hertford  with  8,000,  and  Leyton  with 
about  35,000.  The  daily  amount  of  sewage  treated  at  these  places  is 
2,250,000  gallons,  2,000,000  gallons,  and  1,000,000  gallons,  respec- 
tively. With  such  wide  differences  in  the  dilution  of  the  sewage, 
it  is  evident  that  the  amount  of  chemicals,  and  the  cost  of  the 
same,  should  be  considered  on  the  basis  of  the  number  of  the  pop- 
ulation, and  not  that  of  the  amount  of  sewage  treated ;  this  pro- 
cedure is  justifiable,  since  the  entire  amount  of  sewage  produced 
is  treated  at  each  place. 

The  following  table  shows  the  amount  of  chemicals  used  and 
their  cost  at  each  of  the  cities  named  for  one  week  and  for  1,  000 
inhabitants. 
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Coventry 
^^yton 


Crude  At.um. 

COPFKBAS. 

Limb. 

Lbs. 

Cost. 

Lbs. 

Cost. 

Lbs. 

Cost. 

249 
182 
192 

$1  62 
1  36 
1  12 

30 

140 

32 

$0  11 

30 
21 

174 

70 

176 

$0  24 

9 

35 

Total 
Cost 


$1   97 

1  76 
1  68 


-^bout  400  pounds  per  day  of  partially  dried  sludge,  containing 
*oout  one-half  its  weight  of  water,  is  obtained  from  the  sewage  of  • 
J)W>0  persons. 

"he  copperas  and  alum  are  together  dissolved  in  a  small  quantity 
of  Bewage-water,  and  then  mixed  with  the  sewage,  after  which  the 
liiae,  separately  slaked  and  mixed  with  sewage-water,  is  added  and 
rtitTed  in.  After  the  precipitation  has  been  eflPected,  which  requires 
^xit  one  hour,  the  water  is  drawn  off  and  the  semi-liquid  sludge, 
^Mch  is  nearly  inodorous,  is  either  dried  up  by  pressure  or  by  the 
evaporation  of  its  water  in  the  open  air. 

It  should  be  said  that  the  effluent  water  is  still  somewhat  objec- 
tionable; the  report  on  the  treatment  of  the  London  sewage,  which 
was  tried  experimentally  on  a  large  scale  last  summer,  states  that : 
"No  system  of  single  precipitation  is  capable  of  the  production  of 
^  effluent  free  from  sewage  odor,  even  when  the  precipitants  are 
^  in  excessive  quantities.  In  order  to  obtain  an  inodorous  efflu- 
^t  it  would  be  necessary  to  employ  a  system  of  precipitation  sup- 
cemented  by  treatment  with  a  deodorizing  agent,  by  filtration 
wrough  well-burnt  and  carbonized  clay,  or  by  irrigation  over  an  ex- 
uded area." 

*^"e  chief  item  of  expense  for  chemicals  in  the  cities  referred  to 
^^  that  for  alum  ;  by  omitting  this,  as  was  done  in  the  London  ex- 
I*^^ent8,  the  expense  for  chemicals  was  only  about  one-quarter  as 
P^t  as  when  it  was  used.  The  sludge  obtained  where  alum  is  not 
employed  is  more  fluid  than  if  it  were  used,  but  this  would  not  be 

*  ^^'y  great  objection  where  a  small  quantity  only  was  to  be  dealt 
^th. 

Expense  of  Chemical  Treatment, 

To  treat  the  sewage  of  1,000  inmates  of  the  asylum  it  would  be  ad- 
^Jfiable  to  construct  two  tanks,  each  about  170  feet  by  twenty  feet,  and 

85 
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four  feet  in  depth.  Each  tank  could  hold  the  entire  amount  of 
sewage  discharged  in  one  day  ;  with  well-built  sides  of  masonry  they 
would  cost  about  $450  each. 

If  copperas  and  lime  only  were  used,  about  100  pounds  of  the 
former  and  350  pounds  of  the  latter  would  be  needed  each  week, 
costing  eighty  cents  and  $1.40  respectively,  at  the  present  rates  in 
this  country,  or  $114.40  per  year.  The  effluent  would  be  improved 
by  further  treatment  with  some  deodorizer,  such  as  the  permangan- 
ate of  sodium  or  potassium,  but  these  are  at  present  much  too  ex- 
pensive chemicals  to  employ  for  this  purpose ;  their  cost  here  is  about 
$40  per  100  pounds,  alUiough  permanganate  of  sodium  cost  in  Lon- 
don, when  manufactured  for  the  purpose  of  sewage  purification, 
only  $3.80  per  100  pounds.  The  present  filters  might  be  employed 
with  advantage  for  purifying  the  effluent  to  a  certain  extent  by 
charcoal  filtration. 

One  man  employed  one-half  the  time  would  be  sufflcient  to  mix 
the  chemicals  and  remove  the  sludge.  Capitalizing  the  various 
items  of  expense,  the  approximate  cost  of  chemical  treatment  would 
be  — 

Two  tanks  of  100,000  gallons  capacity  each $900  00 

Chemicals  at  $114.40  per  year,  capitalized  at  three  and 

a  half  per  cent 3,270  00 

One-half  of  one  man's  labor,  at  $360  per  year,  capitalized 

?t  three  and  a  half  per  cent 5,142  00 

Total  capital $9,312  00 


To  offset  this  expense  a  manure  would  be  obtained  that  should  be 
somewhat  better  in  quality  and  greater  in  quantity  than  that  obtained 
from  the  present  filters. 

The  process  of  chemical  treatment  has  been  so  little  developed  in 
this  country  that  the  cost  must  be  somewhat  excessive  at  first.  At 
the  asylum  the  present  filters  demand  a  considerable  amount  of  care, 
which  would  cost  but  little  more  if  chemicals  were  used.  An  in- 
ferior quality  of  lime  might  be  procured  that  would  reduce  the  cost 
for  that  item.  It  would  be  a  fairer  estimate,  therefore,  to  place  the 
cost  of  chemicals  and  labor  required  in  addition  to  that  now  employed 
as  equivalent  to  a  capital  of  $5,250,  making  the  entire  cost,  with  the 
precipitation  tanks,  $6,150.  The  annual  outlay  for  chemicals  and 
labor  is  here  assumed  to  be  $183.75. 
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It  would  be  advisable  to  exclude  storm-water  from  the  sewage,  to 
tToid  nimecessarj  dilution  if  chemical  treatment  were  to  be  at- 
tempted. 

Since  it  is  not  known  that  the  specific  causes  of  disease  that  can 
be  attributed  to  contaminated  drinking-water  are  destroyed  by 
(ibemical  treatment  as  ordinarily  employed,  and  since  the  water 
nipplj  of  the  asylum  is  so  near  its  sewage  outfall,  the  purification  of 
the  sewage  by  the  methods  described  can  be  regarded  only  as  an  ex- 
pedient to  be  preferred  to  that  now  employed,  and  of  moderate  cost. 

Third.    OtUfaU  Sewer. 

The  most  certain  and  the  most  desirable  method  of  preventing 
the  contamination  of  the  Susquehanna  river  at  the  places  from 
which  it  is  taken  at  Binghamton  and  at  the  asylum  would  be  to  dis- 
charge the  asylum  sewage  below  the  dam  that  has  been  placed  across 
the  river  at  Binghamton.  It  might  be  urged  that  the  river  would  be 
jiut  as  badly  polluted  as  ever  below  Binghamton,  but  there  are  so 
^any  causes  of  pollution  below  the  city  that  it  can  no  longer  be  re- 
garded as  a  suitable  water  supply  beyond  the  Chenango  river  junc- 
tion.   Oswego  draws  its  water  supply  from  other  sources,  while 
^ding  its  share  of  defilement  to  the  river.     Binghamton  itself  has 
J^ntly  adopted  plans  for  a  complete  sewerage  system,  devised  by 
Ifr.  Bering.     The  separate  system  is  to  be  used,  and  construction 
"^  progress  as  rapidly  as  funds  can  be  raised.     There  is  no  reason, 
therefore,  why  the  asylum  sewage  should  not  be  discharged  into  the 
^ver  below  the  water- works,  and  since  the  current  is  much  retarded 
l)y  the  dam,  the  sewage  should  be  taken  at  least  as  far  down  the 
liver  as  that  point.     The  city  sewers  are  to  discharge  at  the  junc- 
tion of  the  Susquehanna  and  Chenango  rivers,  and  the  city  au- 
thorities may  deem  it  advisable  to  so  alter  their  plans  as  to  receive 
the  aaylum  sewage  into  their  pipes  when  they  are  laid.     It  would 
€«rtainly  be  a  great  and  much  desired  relief  to  the  residents  of  Bing- 
^i^ton  if  the  sewage  could  be  discharged  at  the  dam,  and  the  ques- 
tion of  taking  it  further  down  the  river  could  be  considered  in 
future,  without  altering  any  plans  that  may  now  be  made  for  dis- 
charging it  at  the  dam. 

Cost  of  OutfaU  Sewer, 
^y^Tj  dose  estimate  of  the  cost  of  the  necessary  outfall  sewer, 
^ith  man-holes,  etc.,  cannot  be  made  without  careful  surveys.    T\iei 


276 


Annual  Eeport  of  the 


superintendent  of  the  asylum,  Dr.  T.  S.  Armstrong,  has  obtained 
an  approximate  estimate  of  the  necessary  quantities. 

About  14,100  feet  of  sewer-pipe  are  required,  4,300  feet  of  which 
would  have  a  considerable  grade,  and  would  require  a  pipe  no  larger 
than  eight  inches  in  diameter.  The  remaining  9,800  feet  of  pipe 
would  be  laid  on  a  light  grade,  estimated  at  five  feet  to  the  mile  ;  a 
nine-inch  pipe  would  be  amply  large,  if  this  grade  can  be  secured,  to 
discharge  from  two  to  three  times  the  amount  of  sewage  produced 
by  1,000  persons. 

It  is  the  intention  of  the  authorities  at  the  asylum  to  filter  the 
sewage,  as  at  present,  so  as  to  obtain  as  much  fertilizing  material  as 
possible  for  use  on  the  asylum  farm,  hence  the  liquid  to  be  carried 
by  the  sewer  will  be  entirely  free  from  any  substances  that  could 
cause  stoppage  in  the  pipes. 

Regarding  the  quantities  furnished  by  Dr.  Armstrong  as  suf- 
ficiently close  for  a  preliminary  estimate,  and  making  a  liberal 
allowance  for  contingencies,  in  view  of  the  imperfect  knowledge  of 
the  necessary  data,  the  following  estimate  of  cost  is  arrived  at : 


12.795 

4.800 

9.800 

800 

20 

20 


Description. 


Cubic  yards  excavation 

Lineal  feet,  8  inclies  vitrified  pipe  laid , 
Lineal  feet,  9  inches  vitrified  pipe  laid. 
Cubic  yards,  retaining  and  slope  walls. . 

Man-holes 

Lamp-holes. . .    . 


Price. 


25c. 

20c. 

4c. 

$1  50 

50  00 

15  00 


Add  25  per  cent  for  contingencies  and   engineering 
TotaL 


Amount. 


$8.198  75 
860  00 

2.852  00 
450  00 

1.000  00 
800  00 


$8. 160  75 
2.040  19 


$10,200  94 


With  favorable  contracts  the  pipe  may  even  cost  less  than  the 
above  figures,  while  in  view  of  the  fact  that  the  excavation  will  prob- 
ably be  of  an  easy  nature,  the  estimate  for  that  item  would  seem  an 
ample  one. 

It  would  seem,  considering  all  the  circumstances,  that  tlie  outfall 
sewer  is  to  be  preferred  to  any  other  method  of  disposal  of  the 
asylum  sewage.  By  no  other  plan  can  the  sewage  be  removed  witb 
as  little  trouble,  and  the  cost  will  be  small  when  the  number  of  per- 
sons  benefited  is  considered. 
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Other  Sources  op  Contamination. 

It  is  stated  that  the  sewage  from  the  Susquehanna  Valley 
Orphans'  Home,  which  is  not  a  State  institution,  still  finds  its  way 
into  the  river  above  the  in-take  of  the  Binghamton  water-works,  and 
that  the  conditions  fully  described  by  Emil  Kuichling,  C.  E.,  in  his 
report  to  the  State  Board  of  Health,  embodied  in  their  third  annual 
report  to  the  Legislature,  pages  248-250,  still  exist  and  have  not  been 
modified  for  the  better.  It  furthermore  appears  that  it  is  quite  easy 
for  the  city  authorities  to  compel  this  institution  to  adopt  some  mode 
of  sewage  disposal  that  will  meet  the  sanitary  requirements  of  the 
case. 

The  city  water  supply  of  Binghamton  will  certainly  not  be  above 
reproach  until  the  pollution  from  the  Valley  Home  is  stopped.  Since 
the  sewage  from  the  Home  is  small  in  amount,  and  there  is  abun- 
dance of  land  available,  it  may  be  found  that  the  entire  amount  may 
readily  be  utilized  for  irrigation  purposes.  To  discharge  the  sewage 
below  the  dam,  a  pipe  sewer  of  moderate  length  only  would  be  re- 
quired. Very  respectfully,  * 

HORACE  ANDREWS,  Jb.,  C.  E. 

Albany,  March  26,  1885. 

9 

Pboposed  Plan   fob  Removing  the  Sewage  of  the  Binghamton 

Insane  Asylum. 

The  attached  plan  and  specifications  for  constructing  a  sewer  of 
iwn  and  vitrified  pipe  from  the  BinghaVnton  Insane  Asylum  to 
4e  Court  street  sewer,  in  Binghamton  is  hereby  recommended 
for  the  approval  of  the  State  Board  of  Health. 

JAMES  T.  GARDINER, 

Consulting  Engineer, 

'Po  the  Committee  on  Drainage^  Sewerage  and  Topography^  of  the 
State  Board  of  Health : 

Gkntlemen  —  I  have  been  authorized  by  the  trustees  of  the 
A^sylum  for  the  Chronic  Insane,  at  Binghamton,  to  prepare  plans  for 
*^  outfall  sewer  from  the  asylum,  and  to  submit  the  same  with 
^wings  and  profiles  to  you  for  approval ;  in  accordance  with  sec- 
tion 4  of  chapter  399  of  the  Laws  of  New  York,  of  1885.  After  a 
^^al  examination  of  the  ground  and  of  the  existing  conditions, 
^"i  due  consideration  of  future  possibilities,  I  have  prepared  the 
P'*Q  first  mentioned  below,  but  at  the  request  of  the  trustees,  the 
chanjes  or  modifications  of  the  plan  afterward  referred  to,  are  given 
*l^,in  order  that  the  committee  may  give  their  decision  as  to  which 
P'au  for  sewage  disposal  shall  be  definitely  adopted. 
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Pboposbd  Plan,  • 

It  is  tho  declared  intention  of  the  trustees  to  continue  the  use  of 
filters  or  screens  for  removing  the  coarser  solids  from  the  sewage, 
and  it  is  desirable  that  this  should  be  done,  both  on  account  of  tne 
manurial  value  of  such  screenings  and  in  order  that  large  solid 
bodies  may  be  kept  out  of  the  pipes. 

From  the  present  filters  it  is  proposed  to  lay  an  eight-inch  vitri- 
fied pipe  through  the  asylum  grounds  for  a  distance  of  2,596  feet ; 
the  pipe  is  to  be  laid  in  six  straight  lengths  with  man-holes  at  the 
bends.  On  two  of  the  straight  lengths  a  change  of  grade  is  made, 
to  avoid  deep  cutting,  and  lamp  holes  are  to  be  placea  at  these  ver- 
tical bends.  There  is  no  grade  in  the  eight-inch  pipe  of  less  than 
eight  in  1,000,  at  which  grade  the  pipe  when  running  half  fuU^ 
would  discharge  about  38  cubic  feet  per  minute,  or  over  400,000 
gallons  per  day. 

The  amount  of  sewage  now  produced  at  the  asylum  can  be  closely 
estimated,  since  the  water  is  approximately  gauged  as  it  is  pumped 
from  the  river ;  it  is  doubtful  whether  it  ever  exceeds  or  equals 
100,000  gallons  per  day,  but  ample  provision  has  been  made  for 
300,000  to  400,000  gallons  in  the  plan  proposed. 

Eain-water  from  the  roofs,  when  not  used  for  laundry  or  other 
purposes,  should  not  be  allowed  to  needlessly  increase  the  volume  of 
sewage,  and  in  the  new  buildings  now  being  erected  provision  should 
be  made  to  exclude  rain-water  from  the  sewers. 

The  eight-inch  pipe  terminates  at  a  point  on  the  south  side  of  the 
asylum  carriage  drive,  where  a  man-hole  is  to  be  placed ;  from  this 
man-hole  a  six-inch  cast-iron  pipe,  calked,  and  jointed  with  lead, 
conveys  the  sewage  along  the  south  side  of  the  carriage  drive  to 
Court  street,  thence  along  the  south  side  of  Court  street  to  the  rail- 
road crossing,  from  whien  point  the  sewer  must  be  laid  nearly  in 
the  center  of  the  street,  to  avoid  the  water  pipes,  for  a  total  distance 
of  8,622  feet. 

The  lowest  point  in  the  iron  pipe  is  reached  in  front  of  the  pump- 
ing works  of  Binghamton,  where  it  is  only  three  feet  above  the 
river  and  eighty-eight  and  one-half  feet  below. the  point  at  which  it 
commences  in  the  asylum  grounds.  From  this  low  point  the  pipe 
rises,  as  it  proceeds  westward  along  Court  street,  about  twenty-five 
and  one-half  feet,  and  terminates  at  a  point  on  Court  street  a  short 
distance  west  of  Liberty  street.  The  western  extremity  of  the  iron 
pipe  will  be  63.05  feet  below  its  eastern  end. 

The  six-inch  pipe,  when  running  full,  is  capable  of  discharging 
under  the  head  mentioned,  36.87  cubic  feet  per  minute,  or  398,000 
gallons  per  day ;  it  is  evident,  therefore,  that  its  capacity  will  be 
ample  under  maximum  conditions.  When  only  a  small  amount  of 
sewage  is  being  discharged  the  velocity  of  flow  in  the  lower  parts  of 
the  pipe  will  be  very  small,  amounting  to  only  twenty-five  and  one- 
half  feet  per  minute  for  a  discharge  of  five  cubic  feet  per  minute. 
Since  the  pipe  is  in  the  condition  of  an  ordinary  water-main  this  low 
velocity  can  occasion  no  stoppage,  however,  for  the  moment  that 
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solids  are  precipitated  the  bead  of  water  will  be  angmented  and  the 
velocity  of  flow  will  be  sufBciently  increased  to  cause  the  deposited 
solids  to  be  again  put  in  motion.  No  better  self-cleansing  sewer 
coald  be  devised  in  fact,  for  before  an  entire  stoppage  can  occur  in 
the  lower  portions  of  the  pipe  a  water  pressure  of  over  700  pounds 
will  be  brought  to  bear  upon  the  obstruction.  As  a  complete  pro- 
tection against  the  entrance  of  improper  matters  into  the  iron  pipe  it 
is  proposed  to  commence  the  latter  with  a  diameter  of  one  loot,  a 
suitable  screen  being  placed  over  the  end ;  the  pipe  will  be  dimin- 
ished to  its  normal  size  of  six  inches,  by  reducers,  within  a  few  feet 
of  its  starting  point. 

Arrangement  for  Flushinq. 

It  is  designed  that  a  suitable  gate  or  pen-stock  shall  be  placed  at  a 
pomt  about  800  feet  from  the  east  end  of  the  iron  pipe ;  by  closing 
this  until  the  sewage  is  set  back  in  the  man-hole  a  flush  pf  over  1,200 
gallons  could  be  secured.  £y  opening  the  gate  the  stored  upsewgae 
would  run  through  the  pipes  with  sufficient  velocity  to  remove  all 
sedimentary  matters. 

It  is  not  supposed  that  the  pen-stock  will  need  to  be  used  very  often 
bat  it  is  proposed  as  an  additional  and  inexpensive  safeguard. 

The  sewage  can  undergo  no  putrefactive  change  within  the  iron 
pipe,  since  it  is  evident  that  the  time  required  to  renew  its  entire 
contents  will  be  but  a  few  hours.  About  7,500  feet  of  the  pipe, 
holding  1,473  cubic  feet,  or  11,045  gallons,  will  remain  constantly 
filled  and  a  flow  of  sewage,  amounting  to  2,500  gallons  per  hour,  will 
cause  the  entire  contents  to  be  renewed  once  in  four  hours  and  twenty- 
five  minutes.  At  times  the  flow  of  sewage  may  be  somewhat  smaller 
than  here  assumed,  but  such  times  of  minimum  flow  will  be  of  short 
duration.  The  filtering  and  screening  of  the  sewage  will  be  effectual 
saf^ards  against  the  accumulation  of  putrescent  solids  within  the 
iron  pipe,  though  it  is  not. evident  that  such  solids  would  do  much 
hann  within  a  water-tight  pipe. 

From  the  terminus  of  the  iron  pipe  a  ten-inch  vitrified  pipe  of  a 
leufftli  of  700  feet  will  be  laid  in  a  straight  line  and  with  a  uniform 
grade  of  3  in  1,000  to  the  head  of  Rutherford  street,  where  the  city 
sewer  in  Court  street  begins.  The  city  sewer  is,  at  first,  a  fifteen-incn 
vitrified  pipe  and  at  its  dead  end,  where  it  is  proposed  to  discharge 
the  asylum  sewage,  there  is  no  adequate  provision  for  flushing. 
The  dilute  and  filtered  sewage  from  the  asylum  will  tend  to  improve 
the  condition  of  the  city  sewer  materially. 

The  Court  street  sewer  ultimately  discharges  into  the  Susquehanna 
^'er  at  the  foot  of  State  street,  after  receiving  the  contents  of  various 
bfanches,  carrying  the  waste  water  of  a  large  number  of  inhabitants. 

The  ten-inch  pipe  sewer,  with  a  grade  of  3  in  1,000,  will  discharge 
over  40  cubic  feet  per  minute  when  running  half  fuU^  or  432,000 
gallons  per  day. 

The  advantages  of  the  above  plan  are : 

let.  An  oatlet  is  obtained  that  is  as  good  as  that  of  the  city  sewers. 
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2d.  The  sewage  is  raised  to  a  sufficient  height  to  admit  of  its 
being  taken  into  the  city  sewers,  whatever  changes  may  be  made  in 
the  plan  of  the  latter. 

3a.  The  use  of  iron  pipe,  carrying  the  sewage  under  pressure, 
obviates  the  necessity  of  very  deep  cuttings  and  of  many  man-holes ; 
it  also  enables  the  sewage  to  be  lilted  upinto  the  city  sewers,  whereas 
if  it  should  be  led  along  the  river  bank  to  a  point  below  the  Rock 
Bottom  dam,  it  could  not  be  taken  into  the  city  sewers  without 
pumping,  if  at  anv  future  time  the  outlet  below  the  dam  should 
prove  oDJectionable.  By  the  use  of  iron  pipe  discharging  into  the 
Court  street  sewer,  a  saving  of  about  2,400  feet  in  length  is  effected, 
as  compared  with  the  route  along  the  river  bank. 

4th.  It  is  estimated,  as  shown  below,  that  the  entire  work,  in- 
cluding the  iron  pipe,  can  be  completed  within  the  appropriation, 
the  greater  cost  of  iron  pipe  being  offset  by  the  saving  in  distance 
and  by  the  absence  of  man-holes  and  small  depth  of  cutting  along  its 
course. 

5th.  The  capacity  can  at  any  time  be  increased  by  extending  its 
upper  end.  An  increase  in  length  of  600  feet  would  add  over  20 
feet  to  the  head.  It  is  not  probable  that  such  increase  will  ever  be 
necessary. 

6th.  The  sewer  would  be  laid  entirely  in  the  streets  and  in  State 
property. 

Approximate  Maximum  and  Minimum  Estimates  of  Cost  of  Sewer 

Laid  under  the  Above-Mentioned  Plan. 


3 

9 

s 


3,506  ft. 

8,632  ft 
700  ft. 
9 
2 


Description. 


Maximum  cost. 


8-lnoh  Titrifled  pipe,  laid... 
6-iiich  iron  pipe,  laid    . .   . 
10-1  nch  vitrifled  pipe,  laid. . 

Man-holes,  complete 

Lamp-holes,  complete 


at 

$0  80 

$2,076  PO 

at 

100 

8,622  00 

at 

85 

595  00 

at 

50  00 

450  00 

at 

600 

13  00 

$U,755  80 


Minimum  cost. 


at  $0  50 
at   75 
at   45 
at  30  00 
300 

$1,298  00 

6.466  50 

315  00 

270  00 

6  00 

$8, Kyi  50 

Approximate  Maximum  and  Minimum  Estimates  of  Cost  of  Sewer 

to  New  Buildinqs. 


-.3 
9 

s 
0? 


982.3  ft. 
2 
1 


Description. 


8-inoh  vitrified  pipe,  laid, 

Man-holes 

Lamp-^ole 


Maximum  cost. 


at  $0  80 
at  60  00 
at     6  00 


$737  76 

100  00 
6  00 

$843  70 


Minimum  cost. 


at$0  50 
at  30  00 
at    3  00 


$461  10 

60  00 

300 

$5S4  10 
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Total  maximnm  cost $12, 599  56 

Total  minimum  cost 8, 879  60 

Probable  cost,  average  of  above 10,  739  58 


The  cost  of  the  gate  or  pen-stock  in  iron  pipe  is  not  included  It 
would  be  about  $40. 

Modifications  of  Plan. 

If  all  that  is  desired  is  to  secure  an  outlet  for  the  asylum  sewage 
below  the  city  pnmping-works,  vitrified  pipes  could  be  laid  for  the 
entire  distance  from  the  asylum  to  Brandywine  creek,  a  few  hun- 
dred feet  west  of  the  water  inlet,  and  there  an  outlet  could  be  se- 
cured by  laying  iron  pipe  out  to  the  center  of  the  river.  Only  very 
low  gradients  could  be  secured  for  the  pipe  from  the  asylum  grounds 
to  Brandywine  creek ;  a  uniform  slope  of  2  in  1,000  could  be  ob- 
tained without  cuttings  of  over  twelve  feet  in  depth.  A  ten  or 
twelve-inch  pipe  laid  at  this  inclination  would  be  barely  self-cleans- 
ing, when  running  half  full,  while  smaller  sizes  running  full  would 
not  have  sufficient  velocity  of  discharge  to  prevent  the  precipitation 
of  solids.  It  would  be  necessary  to  store  up  the  sewage  and  let  it 
flow  down  only -at  intervals,  since  its  volume  is  not  sufficient  to  fill 
a  ten-inch  pipe  to  a  depth  at  which  the  flow  will  have  velocity 
enough  to  keep  the  sewer  clean,  or  to  use  an  iron  pipe  and  take  ad- 
vantage of  the  hydraulic  head  for  the  removal  of  obstructions. 

The  plan  originally  contemplated  for  securing  an  outlet  below  the 
Eock  Bottom  dam  is  a  practicable  one,  but  there  are  serious  diffi- 
culties, both  from  the  fact  that  private  property  must  be  invaded, 
and  because  the  engineering  difficulties  are  considerable.  From 
Brandywine  creek  westward  the  sewer  would  be  laid  along  the  ab- 
ruptly sloping  river  bank,  and  unless  the  river  could  be  temporarily 
lowered  behind  the  dam,  the  trenches  would  need  to  be  below  the 
level  of  the  water  in  the  river  for  a  distance  of  from  2,000  to  3,000  feet. 

The  outlet  that  could  be  secured  below  the  dam  would  be  no  bet- 
ter than  that  of  the  city  sewers  at  the  foot  of  Carroll  street,  and 
the  latter  has  been  declared  objectionable,  and  has  been  the  occa- 
sion of  legal  controversies. 

Very  rcs])cctfully  yours, 

HORACE  ANDPwEWS,  Jr.,  C.  K 
Albany,  X.  Y.,  Julj/  21,  1885. 

« 

v^^.'Ntract  and  Specification  for  tiik  C<.)NSTuucTio>r  of  Sewers  and 
Appurtenances  from  the  Asylum  for  the  Chronic  Insane  at 
Bdighamton,  N.  Y.,  to  a  Point  Below  the  Water-works  of 
THE  City. 

Thii  agreement  made  and   concluded  this  day  of  ,  in 

^e  year  one  thousand  eight  hundred  and  eighty -five,  by  and  between 
^'^^  TrtitUea  of  the  Binghamton  Asylmn  for  the  Chronic  Insane^ 
of  the  first  part,  and  contractor         ,  of  the  second  part : 

36 
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(A.J  Witnesseth^  That  the  said  part  of  the  second  part  ha 
agreed,  and  by  these  presents  do  agree  with  the  said  parties  of 
the  first  part,  for  the  consideration  hereinafter  mentioned  and  con- 
tained, and  under,  the  penalty  expressed  in  a  bond  bearing  even 
date  with  these  presents  and  hereto  annexed,  to  furnish  at 
own  proper  cost  and  expense,  all  the  necessary  materials  and  labor, 
and  to  excavate  for,  and  bnild  in  a  good,  firm,  and  substantial  man- 
ner a  sewer  from  the  sewage  filters  at  the  Binghamton  Insane 
Asylum  to  a  point  of  discharge  below  the  water-works  of  the  city 
of  Binghamton,  and  also,  if  the  Trustees  of  the  Binghamton  Asylum 
for  the  Chronic  Insane  so  direct,  from  the  sewage  niters  to  the  new 
buildings  now  in  process  of  erection  ;  together  with  appurtenances 
of  every  kind  complete,  of  the  dimensions,  in  the  manner,  and  under 
the  conditions  hereinafter  specified,  and  ha  further  agreed  that  the 
said  trustees  shall  be,  and  are  hereby  authorized  to  appoint  their 
engineer  and  such  other  person  or  persons  as  they  may  deem  proper^ 
to  mspect  the  materials  to  be  furnished,  and  the  work  to  be  done 
under  this  agreement,  and  to  see  that  the  same  correspond  with  the 
specification  hereinafter  set  forth,  to- wit : 

(B.)  Specitioation. 

Location  (1).  The  sewers  shall  be  located  on  the  lines,  shown  in 
the  plans  of  the  work,  which  are  approved  by  the  State  Board  of 
Health  of  New  York  and  will  be  staked  out  by  the  engineer. 

Excavation  (2).  The  ground  shall  be  excavated  in  open  trenches 
one  foot  wider  on  each  side  than  the  exterior  diameter  of  the  sewer, 
and  to  the  necessary  depth. 

Shoring  (o).  The  contractor  shall  furnish  and  put  in  place  suitable 
sheet-planking  and  bracing  wherever  necessary  to  support  the  sides 
of  the  excavation. 

The  sheeting  and  bracing  shall  be  removed  as  the  work  progresses 
in  such  manner  as  to  prevent  the  caving  in  of  the  sides  or  the  exca- 
vation ;  all  vacancies  left  by  the  plank  while  being  drawn  shall  be 
carefully  tilled,  as  may  be  directed  by  the  engineer.  The  engineer 
may  order  the  sheeting  and  bracing  left  in,  when  in  his  opinion  it 
is  necessary  for  the  protection  of  the  work,  and  such  lumber  shall 
be  paid  for  as  provided  in  article  (E)  of  this  agreement. 

Drainage  (4).  The  contractor  shall,  at  his  own  expense,  keep 
the  excavation  free  of  water  while  the  foundations,  masonry,  or 
pipe  are  being  laid,  and  shall  do  all  the  pumping,  bailing,  forming 
of  dams  or  otncr  works  necessary. 

In  effecting  the  drainage,  the  water  shall  not  be  allowed  to  flow 
over  the  invert  of  the  sewer,  except  under  special  conditions  for 
protecting  the  work,  approved  by  the  engineer. 

Bach  filling  (5).   The  work  shall   be   back  filled  carefully,  and 

facked  and  rammed  under  and  around  the  sewer  with  proper  tools, 
n  refilling  all  the  trenches,  the  earth  shall  be  faithfully  rammed  in 
layers  not  exceeding  nine  inches  in  thickness,  with  rammers,  weigh- 
ing not  less  than  twenty-five  (25)  pounds,  and  an  area  on  the  bottom 
of  not  exceeding  sixteen  (16)  square  inches. 
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Whenever  any  back  filling  is  being  done,  there  shall  always  be 
^  least  one  man  ramming,  and  the  proportion  of  the  number  of 
en  back  tilling  to  the  n  amber  of  men  ramming  shall  never  exceed 
ree  to  one. 

The  hardening  on  the  surface  of  the  streets  shall  be  carefully  pre- 
irved,  and  replaced  over  the  refilled  trenches. 
Repamng  and  restoring  streets  (6).  When  the  pavement  or 
rface  of  any  street  has  been  removea  it  must  be  replaced  by  the 
ntractor  and  left  in  as  good  condition  as  it  was  before  being  re> 
lOved. 
All  surplus  material  and  rubbish  must  be  removed  by  the  con- 


Protection  against  accidents  (7).  The  contractor  shall  erect  suit- 
fctle  barriers  around  all  excavations  to  prevent  accidents  to  passen- 
gers on  the  streets,  and  shall  place  and  maintain  during  the  night, 
sufficient  lights  on  or  near  the  work. 

Oement  (8).  The  cement  shall  be  pure,  fresh-ground,  Kosendale 
Qement,  of  best  quality,  and  when  used  for  filling  the  joints  of  the 
^trifled  pipe  sewers,  only  enough  water  shall  be  added  to  give  it 
the  proper  consistence,  and  it  shall  be  used  as  soon  as  mixed. 

Cement  morta/r  (9).  The  cement  mortar  to  be  used  in  building 
the  man-holes,  and  for  any  other  necessary  masonry,  shall  be  mixed 
in  the  proportion  of  one  part,  by  measure,  of  cement  to  two  parts, 
by  measure,  of  clean,  sharp  sand,  free  from  loam.  The  cement  and 
and  shall  be  carefully  mixed  dry  ;  the  water  afterward  added,  and 
the  mortar  made  f resli  for  the  work  in  hand.  No  mortar  shall  be 
Med  which  shall  be  found  to  be  weak  or  imperfect,  either  from 
itaoding  too  long  after  being  mixed,  or  from  any  other  cause. 

Concrete  (10).  Concrete,  when  required,  shall  be  composed  of 
ODepart  of  cement  mortar,  made  as  before  described,  and  two  and 
ooe-nalf  parts  of  clean  gravel,  or  broken  stone  free  from  dirt,  and 
of  Dot  more  than  two  and  one-half  inches  in  diameter.  It  shall  be 
quickly  and  thoroughly  mixed,  and  immediately  deposited  in  place, 
•fter  which  there  shall  be  no  walking  or  working  over  it,  before  it 
Vflet 

Brick  mason/ry  (11).  The  brick  masonry  shall  be  constructed  of 
the  best  quality  bricks,  burned  hard  entirely  through,  regular  and 
uniform  m  shape  and  size,  and  laid  in  cement  mortar  of  the  quality 
before  specified. 

Every  brick  shall  be  immersed  in  water  immediately  before  being 
laid  and  shall  have  full  cement  joints  under  bottom,  sides  and  ends, 
which  for  each  brick  shall  be  formed  at  one  operation,  and  in  no 
CM  shall  bo  made  by  working  in  the  mortar  after  the  brick  is  laid. 
Every  course  of  brick  shall  be  laid  with  joints,  not  exceeding  one- 
qtwrter  of  an  inch  for  face  work. 

Man^olea  (12).  Man-holes  shall  be  constructed  of  such  size  and 
Jtt  such  places  as  the  engineer  may  direct.  They  shall  be  of  eiglit- 
ioch  bnck  work,  worked  up  to  within  inches  of  the  surface 
where  the  opening  shall  be  two  feet  diameter  in  the  clear. 


284  Annual  Report  of  the 


Projections  of  iron,  fifteen  inches  apart,  to  serve  as  steps,  shall  bo 
bailt  m  the  sides  of  the  man-hole,  as  shown  on  the  plans,  or  as  di- 
rected by  the  engineer.  The  exterior  surface  of  all  man-holes  shall 
be  neatly  plastered  with  cement  mortar  of  the  quality  above  de- 
scribed. 

VUrified  pipes  ( 13 ).  The  pipes  for  the  eight-inch  and  ten- 
inch  sewers  snail  be  of  vitrified  sewer  pipe,  of  a  quality  equal  to  the 
best  pipe  manufactured  at  Akron,  Summit  county,  Ohio.  They 
shall  nave  socket  joints  and  shall  be  homogeneous  in  texture,  and 
burned  hard  entirely  through.  The  area  shall  not  be  less  than  that 
of  a  circle  of  the  specified  £ameter,  and  the  variation  in  diameter 
shall  not  exceed  one-half  an  inch.  No  pipe  shall  be  used  except  for 
curves,  which  vary  from  a  straight  cylinder  more  than  three-eighths 
of  an  inch  in  two  feet. 

Especial  care  must  be  taken  to  lay  the  pipe  to  the  exact  grade  and 
line,  by  jsuch  means  as  the  engineer  may  direct. 

All  pipes  previous  to  being  lowered  into  the  trench  shall  be  fitted 
together  and  matched,  so  that  when  jointed  in  the  trench  they  may 
form  a  true  and  smooth  line  of  pipes.  In  fitting  the  pipes  together 
no  means  must  be  resorted  to  which  shall,  in  the  judgment  of  the 
engineer,  be  thought  detrimental  to  the  pipes. 

Joints  (14).  A  gasket  of  tarred  oakum  shall  be  pressed  into  the 
joint  around  the  entire  circumference  of  the  vitrined  pipe,  to  pre- 
vent the  entrance  of  cement  to  the  inside  of  the  pipe.  No  joint  shall 
be  cemented  until  the  gasket  of  the  next  joint  m  advance  has  beeo 
completed.  Cement  shall  be  pressed  into  the  space  between  the 
socket  and  spigot  so  as  to  entirely  fill  the  space,  and  the  bevel  joint 
at  the  end  of  the  socket  shall  be  smoothly  and  evenly  made. 

All  iron  pipe  shall  be  jointed  with  lead,  to  a  depth  of  not  less  than 
two  inches,  and  such  joints  shall  be  thoroughly  water-tight  and  com- 
pleted to  the  satisfaction  of  the  engineer. 

An  excavation  must  be  made  in  the  bottom  of  the  trench  for. the 
sockets  of  the  pipes  so  that  these  may  be  supported  throughout  their 
entire  length. 

Jron  pipes  (15).  Iron  pipes  shall  be  cast  vertically,  the  castings 
shall  be  truly  cylindrical  and  the  spigot  of  every  socket  pipe  shall  fit 
properly  into  the  socket.  The  sectional  area  of  every  pipe  shall  be 
truly  concentric,  and  any  pipe  which  deviates  more  than  one-fourth 
from  the  specified  thickness  must  be  rejected.  The  pipes  must  be 
furnished  in  twelve-feet  lengths  and  must  be  seven-sixteenths 
of  an  inch  in  thickness.  The  tensile  strength  of  the  iron  of  which 
the  pipes  are  formed  shall  not  be  less  than  15,000  pounds  to 
the  square  inch,  and  they  shall  be  tested  in  a  hydraulic  machine  to  a 
pressure  equivalent  to  a  head  of  water  of  400  feet. 

Support  for  pipes  crossing  Brandywxne  creek  (16).  The  cast-iron 
pipes  crossing  ferandy  wine  creek  above  the  bed  of  the  creek  shall  be 
suitably  supported  by  timbers  and  so  boxed  around  and  protected  aa 
to  be  secure  from  danger  of  freezing  and  of  damage  from  ice  during 
freshets. 
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The  timbering  and  securing  from  frost  shall  be  done  in  a  durable 
and  substantial  manner  and  shall  be  subject  to  the  approval  of  the 
eD^eer. 

rrotectian  of  joints  from  the  roots  of  trees  (16i^).  Wherever  the 
vitrified  pipes  pass  in  the  neighborhood  of  trees  the  joints  shall  be 
prepared  with  especial  care  and  they  shall  also  be  surrounded  with 
concrete,  wherever  in  the  opinion  of  the  en£^ineer  it  may  seem  advisa- 
ble, so  as  to  effectually  protect  the  pipes  from  the  insinuation  of  roots. 

Sewers  and  ma/nrholes  to  he  kept  clean  (17).  When  the  trench  is 
left  for  the  night,  or  the  pipe  laying  is  stopped  by  rain  storms  or  any 
other  cause,  tne  ends  of  the  pipe  must  be  closed  water  tight  with  a 
plae  and  cement  or  in  snch  other  manner  as  the  engineer  may  direct. 
&tore  the  sewers  and  man-holes  are  accepted  all  earth  and  rubbish 
moBt  be  thorouffhly  removed  from  them. 

Dismissal  of  incompetent  pei'sons  (17^).  If  any  person  employed 
on  the  works  by  the  contractor  shall  appear  to  the  engineer  to  be 
incompetent  or  disorderly,  he  shall  be  discharged  immediately  on 
the  requisition  of  the  trustees;  and  such  person  shall  not  again  be 
employed. 

HoftJLse  connections  (18>.  Y  branches  shall  be  placed  at  points  indi- 
cated by  the  engineer.  They  shall  be  closed  with  an  earthenware 
cap,  ana  the  space  above  the  cap  shall  bo  filled  with  sand,  covered 
with  a  thin  coating  of  cement. 

Yahes  (l&J).  Valves  in  the  iron  pipe  shall  be  of  good  workman- 
ship and  accurately  fitted  in  all  their  parts;  they  shall  be  suitably 
protected  from  frost,  and  so  arranged  as  to  be  readily  operated  from 
the  surface  of  the  ground,  in  the  usual  manner  of  arranging  such 
appurtenances  to  water  pipes. 

Suspension  of  masonry  and  protection  from  frost  (19).  No  work 
in  cement  masonry  shall  be  done  when  the  thermometer  is  below 
35®  P.  All  unfinished  masonry  shall  be  properly  protected  from 
frort  and  water. 

SesponsQnlity  of  contractor  (20).  The  contractor  shall  have  charge 
<rf  and  be  responsible  for  the  entire  line  of  works  until  their 
completion  and  acceptance,  and  any  unfaithful  or  imperfect  work 
&at  may  be  discovered  at  any  time  before  the  final  completion  and 
jioceptance  of  the  work  embraced  in  this  agreement  shall  oe  corrected 
inuiuediately  on  the  requirment  of  the  engineer. 

Seiected  materials  to  be  removed  (21).  All  materials  to  be  pro- 
vided by  the  contractor  shall  be  of  the  best  description,  and  he  shall 
fomiah  all  efficient  labor  and  implements  necessary  for  the  full  and 
complete  performance  of  his  contract.  If  any  materials  or  imple- 
Di^nta  should  be  brought  to  the  ground,  which  the  engineer  may 
deem  to  be  of  improper  description,  or  improper  to  be  used  in  the 
^ork,  the  same  shall  be  removed  by  the  contractor  as  soon  as  prac- 
tieable. 

Vori  to  he  prosecuted  without  unnecessary  delay  (22).  If  at  any 
tiM  ihe  work  is  stopped  by  the  insiifiiciency  of  pipe  or  other  ma- 
Mih  on  luuidy  the  contractor  must  be  liable  for  all  expenditures 
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that  the  trustees  incur  by  such  delay,  including  the  pay  of  the  engi- 
neer. 

Lamp'hclea  (23).  Lamp-holes  shall  be  constructed  by  placing  a 
six-inch  ''  T  "  branch  vertically  in  the  sewer  and  bringing  it  up  to 
within  one  foot  of  the  surface  by  adding  pipes  of  the  same  diameter. 
The  tops  of  the  lamp-holes  shall  be  closed  with  covers  of  vitrified 
earthenware,  and  earth  to  the  depth  of  one  foot  shall  be  placed  over 
the  covers. 

Line  omd  levd  ma7*ks  to  be  protected  (24).  The  contractor  shall 
furnish  the  engineer  the  necessary  facilities  for  ^ving  lines  and 
grades  for  the  work,  and  shall  carefully  protect  such  line  and  level 
marks  from  being  disturbed. 

Power  to  vary  worJc  (25).  The  work  shall  be  carried  on  in  such 
portions  as  the  engineer  shall  direct,  and  he  shall  have  the  power 
also,  with  the  consent  of  the  trustees,  to  vary,  extend  or  diminish 
the  quantity  of  work  during  its  progress  without  vitiating  the  con- 
tract ;  but  no  parts  of  the  works  shall  be  altered  by  the  contractor 
from  that  shown  on  the  drawings  or  described  in  the  specification, 
without  the  express  sanction  of  the  engineer  in  writing. 

Di^putee  (26).  In  case  of  any  dispute  as  to  the  meaning  of  this 
specifiication,  the  decision  of  the  engineer  given  in  writing  shall  be 
final  and  conclusive. 

Omiaeiona  (27).  Any  work  not  herein  specified,  which  may  be 
fairly  implied  as  included  in  this  contract,  of  which  the  engineer 
shall  judge,  shall  be  done  by  the  contractor  without  extra  chai^. 

Trttsteea  (28).  Wherever  the  word  "trustees"  is  used  in  this  speci- 
fication it  refers  to  the  trustees  of  the  Binghamton  Asylum  for  the 
Ohronic  Insane,  the  parties  of  the  first  part  to  this  agreement. 

Engineer  (29).  Wherever  the  word  "  engineer  "  is  used  in  this  speci- 
fication it  refers  to  the  engineer  appointed  by  the  trustees  to  plan 
and  direct  this  work,  or  his  authorized  assistant  or  inspector,  and  all 
explanations  or  directions  necessary  to  completing  satisfactorily  the 
different  descriptions  of  work  contemplated  and  provided  for  under 
the  contract  will  be  given  by  said  engineer. 

Contractor  (30).  Wherever  the  word  "  contractor"  is  used  in  this 
specification,  it  refers  to  the  party  or  parties  of  the  second  part  to 
tne  agreement  for  the  construction  of  the  work  herein  specified. 

Interpretation  of  terms  (31).  Bids  shall  state  the  price  per  lineal 
foot  of  pipes  of  each  size  and  material  laid  as  herein  specined,  which 
price  shall  be  in  full  for  all  labor  and  materials  required  for  the  oom- 

!>lete  execution  of  the  work  ;  also  the  price  for  each  man-hole  and 
amip-hole  complete. 

TH,me  (C).  Tne  said  part    of  the  second  part  hereby  further  agree 
that  will  commence  the  aforesaid  work  within  five  days  after 

notice  in  writing  shall  be  given  to  commence,  and  progress  there- 
with so  as  to  complete  the  same,  in  accordance  with  this  agreement,  on 
or  before  the  expiration  of  the  day  after  the  date  of  said  notice. 
Work  to  he  done  (Ji\  The  approximate  estimate  of  the  work  to 
be  done,  upon  which  tne  awara  to  the  contractor  will  be  made,  is 
as  follows : 
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Seven  handred  feet  of  ten-inch  vitrified  pipe  sewer,  to  be  laid 
along  Court  street,  from  Rutherford  street  eastward,  with  Y  branches 
for  house  connections,  requiring  a  trench  of  from  six  to  eight  feet  in 
depth. 

Eight  thousand  six  hundred  and  twenty-two  feet  of  six-inch  cast- 
iron  pipe  sewer,  to  be  laid  from  the  terminus  of  the  above-men- 
tioned ten-inch  pipe,  eastward  along  Court  street  to  tlie  asylum 
p^ronndsand  in  the  private  road  of  the  asylum,  requiring 'a  trench 
of  six  feet  in  depth,  also  a  proper  support  for  the  pipes  m  crossing 
Brandywine  creek,  under  tne  bridge  and  to  be  carried  under  the  two 
diy  gnJleys  near  the  asylum  grounds.  One  penstock  or  valve  to  be 
placed  in  the  iron  pipe. 

Two  thousand  five  hundred  and  ninety-six  feet  of  eight-inch  vitri- 
fied pipe  to  be  laid  through  the  asylum  grounds  to  the  east  of  the 
carriage  drive  and  requiring  a  trench  of  from  six  to  nine  feet  in 
depth,  averaging  about  seven  and  one-half  feet  in  depth.  Nine 
man-holes,  two  lamp-holes. 

Also  if  the  trustees  shall  so  decide,  922  feet  of  ei^ht-inch  vitri- 
fied pipe,  to  be  laid  through  the  asylum  grounds  to  tne  new  build- 
ings, requiring  a  trench  of  from  six  to  nine  feet  in  depth,  averaging 
abut  seven  and  one-half  feet  in  depth.  Two  man-holes,  one  lamp-nole. 

Pricea  (E).  The  said  part  of  the  second  part  hereby  aeree  to 
reodve  the  following  prices  as  full  compensation  for  f umisning  all 
materials  and  labor  m  building  and  constructing,  and  in  all  respects 
completing  the  aforesaid  work  and  appurtenances, in  the  manner  and 
under  the  conditions  before  specified,  to-wit :  For  furnishing  the 
material  and  building  the  iron  and  vitrified  pipe  sewers,  man-holes, 
and  lamp-holes ;  also  all  the  excavations,  whether  hardpan,  quicksand, 
Blidee,  boulders  or  otherwise  ;  also  all  plank  used  for  sheet  piling,  or 
any  timber  used  for  supporting  the  banks  or  sides  of  the  excavation  ; 
*l8oall  bailing  and  pumping;  also  the  repairs  to  the  gas-pipes  and 
water-pipes ;  also  the  filling  in  and  ramming  the  earth  around  and 
over  the  sewers  and  appurtenances ;  the  removal  and  disposal  of  all 
rubbish  or  surplus  earth,  dug  out  of  the  trenches ;  also  lor  f urnish- 
mg  earth  and  sand  for  refilling  the  trench,  in  case  of  deficiency ; 
also  the  cleaning  out  of  the  sewers  and  man-holes,  and  the  removal 
^f  all  rubbish  immediately  after  the  completion  of  each  section,  as 
hereinbefore  provided ;  also  for  suitable  timbering  to  support  the 
^n  pipe  over  Brandywine  creek,  and  to  protect  it  from  ice  and 
"^;  and  for  well  and  faithfully  completing  the  same,  and  the 
''^"ole  thereof  in  the  manner  hereinbefore  specified,  viz. : 

,  For  sheeting  and  bracing,  ordered  left  in,  the  sum  of  ten    dollars 

<tlO)for  each  1,000  feet,  board  measure. 

ror  each  running  foot  through  the  center,  of  all  ten- 
inch  vitrified  pipe  sewer  the   sum  of $ 

^all  eight-inch  vitrified  pipe  sewer  the  sum  of 

^'*11  siz^inch  cast-iron  pipe  sewer  the  sum  of . ,  . . . . 
F<>readi  man-hole  complete  the  sum  of 
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For  each  lamp-hole  complete  the  sum  of $ 

For  pen-stock  in  iron  pipe 

For  each  Y  branch  in  the  ten-inch  pipe 

For  each  Y  branch  in  the   eight-inch  pipe 


Contract  not  to  he  assigned  without  permission  (F).  An 
said  part-        of  the  second  part  further  agree     that  wi 

assign,  transfer  or  sublet  the  aforesaid  work,  or  any  part  tl 
without  the  written  consent  of  the  trustees,  and  that  any  assigr 
transfer,  or  subletting,  without  the  written  consent  of  said  tri 
shall  in  every  case  be  absolutely  void. 

Provisions  J^or payment  {G),  And  the  said  part  of  the  f 
part  further  agree    that  shall  not   be  entitled  to  demj 

receive  payment  for  any  portion  of  the  aforesaid  work  or  ma 
until  the  same  shall  be  fully  completed,  in  the  manner  set  fc 
this  agreement,  and  such  completion  certified  by  the  engine 
charge  of  the  work,  and  by  the  inspector  appointed  to  examii 
same,  and  until  each  and  every  of  the  stipulations  herein 
mentioned  are  complied  with.  Whereupon  the  parties  of  th< 
part  will  pay,  and  hereby  bind  themselves  and  their  success 
pay,  to  the  said  part  of  the  second  part  in  cash,  on  the 
of  the  month  next  succeeding  that  in  wnich  the  work  is  done,  e 
five  (85)  per  cent  of  the  monthly  estimate  of  the  whole  amo 
money  accruing  to  the  said  part  of  the  second  part  unde 
contract :  Providing  that  nothing  herein  contained  be  con 
to  affect  the  right  hereby  reserved  of  said  trustees  to  reje( 
whole  or  any  portion  of  the  aforesaid  work,  should  the  eaid  certi 
be  found  or  known  to  be  inconsistent  with  the  terms  of  this  agre 
or  otherwise  improperly  given. 

Wh^n  the  percentages  retained  are  to  he  paid  fll).  An 
further  agreea  by  the  parties  of  the  first  part,  that  tlie  rem; 
fifteen  (15)  per  cent  shall  be  paid  to  the  said  part  of  the  « 
part  as  follows :  Ten  (10)  per  cent  when  the  contract  is 
pleted  and  duly  certified  to,  and  the  remaining  five  (5)  pei 
at  the  expiration  of  six  months  from  the  date  of  the  final  es: 
for  the  wnole  work. 

In  WrrNESS  Wheeeof,  The  parties  to  these  presents  have 
unto  set  their  hands  and  seals  the  day  and  year  first  above  wri 

The  above-named  plan  is  hereby  approved  by  order  of  the 
Board  of  Health. 

EDWARD  M.  MOORE,  M.  D., 

.±7*es^vcL 
ALFRED  L.  CARROLL,.  M.  D., 

Secreti 

[The  outfall  sewer  from  the  Asylum  for  the  Chronic  Insa 
Binghamton,  with  branches  to  the  new  buildings,  was  const: 
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substantially  in  accordance  with  the  plans,  as  approved  by  the  State 
Board  of  Health.  The  sewerage  system  has  been  in  successful  oper- 
ation since  December  last. 

Mr.  Horace  Andrews  was  the  engineer  appointed  by  the  trustees 
of  the  asylum  to  prepare  the  plans  and  to  supervise  the  work  dur- 
ing construction.  His  assistant,  Mr.  John  L.  FitzGerald,  personally 
inspected  the  entire  work  of  construction  in  all  its  details.  The 
contractor  was  Mr.  Arthur  Osborn,  of  Binghamton.] 

Report  Upon  the  Oak  Hill  Cemetery  at  Nyack,  Rockland  Co. 

Albany,  Noveinher  25,  1885. 

To  the  Board  of  Health  of  Nyack : 

Gentlemen  —  I  have  the  honor  to  transmit  herewith  the  report 
of  Mr.  Andrews  on  the  condition  and  probable  sanitary  eflEects  of  the 
cemetery  adjoining  your  village,  a  report  with  which  I  fully  concur. 
The  dangers  arising  from  the  decomposition  of  animal  matter  in 
borying-grounds  vary  with  the  character  of  the  soil,  but  under  any 
circamstances,  the  difference  is  rather  one  of  degree  than  of  kind. 
In  porous  soils,  such  decomposition  takes  place  most  rapidly,  com- 
plete decay  of  the  body  sometimes  occurring  in  a  very  few  years; 
but  these  soils  permit  the  greatest  diffusion  of  gaseous  and  dissolved 
products.  In  the  case  under  consideration,  with  a  gravelly  snper- 
ticies  underlaid  by  almost  impervious  strata,  such  wide  diffusion  oi  the 
rapidly-produced  liquiiied  results  of  putrefaction  would  be  particularly 
favored,  and  the  risk  of  pollution  of  comparatively  distant  sources 
of  water  supply  enhanced.  It  has  long  been  a  matter  of  common 
experience  that  low  fevers  and  various  forms  of  "filth  diseases" 
are  apt  to  prevail  in  the  neighborhood  of  old  bnrying-grounds  where 
population  gathers  around  them ;  and  even  before  these  marked 
consequences  ensue,  a  general  depreciation  of  vitality  and  a  lessened 
power  of  resisting  other  causes  of  disease  is  often  observed. 

As  regards  the  report  of  Dr.  Ilailes,  it  may  be  remarked  that 
although  our  present  knowledge  of  the  roles  played  by  different 
species  of  bacteria  is  not  sufficiently  accurate  to  justify  a  positive 
statement  as  to  the  precise  "  diseased  germs  "  contained  in  any  given 
specimen  of  water,  but  by  common  consent  among  biologists  the 
rapid  multiplication  and  early  liquefaction  of  the  solidified  gelatin 
13  considered  as  indicating  approximately  the  disease-producing  na- 
ture of  the  microscopic  organisms  under  investigation.  The  warn- 
ing given  by  Mr.  Andrews  in  relation  to  the  ice-pond  is  one  that 
should  be  heeded ;  the  popular  superstition  that  water  in  freezing 
'  purifies  itself  from  organic  matter  is  mistaken,  and  it  is  certain  that 
a  temperature  far  below  freezing  does  not  destroy  the  germs  of  the 
most  virulent  maladies. 

I  am,  gentlemen,  your  obedient  servant, 

ALFRED  L.  CARROLL,  M.  D., 

Secretary, 
37 
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Engineer's  Meport 

To  the  Seoreta^'y  of  the  State  Board  of  Health : 

Sir  —  In  accordance  with  your  instructions,  and  in  response  to 
request  from  the  board  of  health  of  Nyack,  dated  October  10, 
I  have  made  an  examination  of  the  Oak  Hill  Cemetery  and  its  an 
roundings,  and  herewith  submit  my  report : 

SrruATiON  OF  Oak  Hill  Cemetery. 

The  cemetery,  known  as  Oak  Hill  Cemetery,  is  situated  parti, 
within  and  partly  without  the  corporation  limits  of  the  village  c 
Nyack,  in  ttie  extreme  western  part  of  the  village,  and  distant  aboms"^ 
three-fourths  of  a  mile  from  its  central  or  business  portion. 

The  land  upon  which  the  cemetery  is  situated  slopes  abruptly 
the  south,  and  more  gently  to  the  east  and  south-east.  A  am] 
creek,  flowing  eastward  past  the  cemetery  and  through  the  villag^^'S^ 
has  been  dammed  to  form  an  ice-pond,  covering  several  acres  fccm — ^^ 
lying  to  the  south  of  the  sloping  ground  upon  which  the  cemeterr^Jgy 
is  placed.  A  considerable  number  of  interments  have  been  madl^Sd 
within  600  feet  of  the  shore  of  the  ice-pond  and  at  elevations  bo^^' 
tween  60  feet  and  150  feet  above  the  level  of  its  surface. 

There  are  six  or  eight  dwelling-houses  between  the  cemetery  aiu-  ^ 
the  ice-pond,  and  a  number  to  the  eastward  of  the  cemetery.  Th^^® 
Bockland  College,  a  large  boarding-school,  also  is  located  very  nes^^'^ 
to  the  cemetery,  and  to  the  eastward  of  the  same. 

All  of  the  houses  mentioned,  including  the  school,  are  supplii 
with  water  from  wells  and  springs  adjoining  them.  Many  of  th 
houses  have  been  built  for  a  number  ox  years,  and  have  till  recentl; 
depended  exclusively  upon  their  wells  for  drinking  water.  Th*^ 
superintendent  of  the  cemetery  resides  within  its  limits,  on  th  -* 
southerly  slope,  and  has  for  many  years  been  supplied  with  wate 
from  a  spring  upon  the  property. 

A  number  oi  the  houses  referred  to,  as  well  as  the  school,  ar«^ 
now  provided  with  water  pumped  from  the  Hackensack  river,  sev** 
eral  miles  to  the  westward,  but  the  disagreeable  and  turbid  apj^ear^ 
ance  of  this  water  renders  its  use  for  drinking  purposes  a  rarit\'* 
while  some  of  the  houses  have  no  other  supply  than   their  welfe 
Suitable  filtering  would  probably  render  the  Hackensack  river  wate 
unobjectionable. 

KUMBER  OF  iNTERMENTd  AND  CHARACTER  OF  THE  SoiL. 

The  first  burial   in  the  cemetery  was  in  1848.     On  March  1 
1865,  the  cemetery  was  incorporated,  and  it  has  shown  a  stea* 
growth  for  a  number  of  years,  about   150  interments  being  mf 
yearly  at  the  present  time.     Allowing  for  the  number  of  remoT 
there  are  now  about  4,000  bodies  interred  within  the  cemetery, 
shown  by  the  books  of  the  company. 

The  act  of  1865,  incorporating  the  cemetery,  fixes  its  size  as 
^-^  AYceed  fifty  acres  in  addition  to  the  area  occupied  at  the  tin" 
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the  passage  of  the  act.  The  entire  area  at  present  is  estimated  at 
thirty  acres,  while  the  interments  are  confined  to  an  area  of  about 
dffhteen  acres. 

The  cemetery  has  recently  been  increased  in  size  by  an  extension 
of  nine  or  ten  acres  to  tiie  eastward  of  the  old  inclosurc.  The  land 
annexed  lies  to  the  north  of  the  Kockland  College  property,  which 
is  also  bounded  on  the  west  by  the  cemetery. 

There  are  at  present  no  interments  in  the  eastern  annex  referred 
to,  and  this  land  has  not  been  improved  to  any  great  extent. 

Upon  the  southerly  slope  of  the  cemetery  the  soil  is  composed  of 
grayel,  underlaid  with  hardpan,  at  a  depth  of  five  or  six  leet,  and 
with  trap-rock,  which  latter  crops  out  on  the  surface  in  one  or  two 
places.  In  the  newly-annexed  portion,  the  land  slopes  more  grad- 
ludly,  and  is  of  a  more  moist  and  springy  character  tnan  in  the  old 
portion. 

Interments  are  usually  made  at  a  depth  of  five  feet.  In  the 
deeper  gravel  near  the  southern  limit  of  the  cemetery,  bodies  seem 
to  be  entirely  decomposed  and  to  disappear  after  fourteen  or  fifteen 
jean.  The  graves  are  well  drained  in  all  parts  of  the  cemetery  now 
leenpied.  To  provide  effectual  drainage  in  the  new  part  a  small 
pona  is  to  be  excavated  in  the  lower  portion,  the  surplus  water  from 
which  will  be  removed  by  drains  or  by  evaporation. 

Unsanfiary  CoNDmoNs. 

At  the  present  day  there  is,  on  the  part  of  sanitary  authorities,  no 
doubt  regarding  the  injurious  effect  of  cemeteries  upon  the  public 
health. 

The  pollution  of  water  is  a  great  and  manifest  evil.  In  the  case 
of  Oak  Hill  Cemetery  there  is  good  reason  to  believe  that  the  water 
in  the  various  wells  in  its  vicinity  has  been  brought  into  contact 
vith  the  bodies  of  the  dead,  and  holds  organic  impurities  in  solution. 
The  water  may  not  be  rendered  at  all  turbid  by  such  organic  matters 
•nd  they  may  not  affect  its  taste,  unless  present  in  large  quantities, 
bnt  chenfical  or  biological  analysis  will  generally  reveal  the  truth  re- 
prding  the  suspected  contamination. 

Three  samples  of  water  accompany  this  report ;  they  are  all  of 
apparent  purity,  but  from  the  nature  of  the  surroundings  of  the 
wells  which  furnished  the  water,  there  is  great  reason  to  apprehend 
that  it  is  in  every  case  impregnated  with  the  liquids  and  soluble 
niatters  of  decomposition. 

Sample  No.  1  is  from  the  well  of  the  Rockland  College.     This 
Well  is  thirty-seven  feet  in  depth.     From  its  location  it  may  be  con 
^niinated  both  with  cemetery  and  privy  drainage. 

^mple  No.  2  is  from  a  spring  of  remarkable  clearness  about 
^venty  feet  from  the  north  shore  of  the  ice-pond.  The  surface  of 
the  water  in  the  spring  is  three  feet  above  that  in  the  pond,  and  the 
^*ter  is  three  feet  deep  in  the  spring. 

Sample  No.  3  is  from  a  well  in  the  south-western  part  oi  \.\\^ 
^nietery  inclosure. 
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A  large  part  of  the  cemetery  drainage  must  find  its  way  into  t  ^^. 
ice-pond.     Tlie  use  of  ice  from  the  pond  should  certainly  be  co^— ^  *^^' 
fined  to  the  refrigerating  operations  of  brewers,  or  to  other  us-^^  ^^ 
where  it  may  be  Kept  from  actual  consumption  by  human  beings.         -^ 

In  Paris,  a  law  forbids  the  sinking  of  a  well  within  300  feet  of  "^^^  * 
cemetery ;  in  some  parts  of  Gennany  the  same  distance  is  fixed  as  tld^  -"© 
minimum  allowable,  while  cases  are  known  to  exist  where  200  yarc-^'^s 
has  proved  an  insufficient  distance  to  guard  against  contamination^  *°- 

Under  ordinary  circumstances  water  contaminated  with  decay  in 
substances  will  merely  have  the  eff'ect  of  lowering  the  vital  powe 
and  of  increasing   susceptibility  to  disease,  but  water  contamina 
with  drainage  from  the  bodies  of  the  dead  may  be  loaded  with  s 
cific  poisons  and  with  the  germs  of  disease.     Instances  are  recorae 
where  the  use  of  such  water  has  occasioned  frightful  epidemics. 

The  gaseous  products  of  decomposition  may  readily  be  draw 
into  houses  adjoming  a  cemetery,  especially  dunng  the  winter  whe-«^^ 
the  ground  is  frozen  on  the  surface.     The  artificial   heat  withi 
dwelling-houses  then  tends  to  create  a  suction  and  in-dranght  of 
from  the  sub-soil.     The  soil  of  a  graveyard  has  been  known  to 
so  completely  filled  with  carbonic  acid  and  other  gaseous  products 
decay  tliat  the  heavier  gases  accumulated  in  newly-made  graves  wit 
such  rapidity  as  to  endanger  the  lives  of  those  employed  to  dig  thenr::^^^^^^ 

The  foetid  air  exhaled  from  graves,  even  when  dissipated  by   "  "" 

wind,  may  lower  the  vital  powers  of  those  daily  exposed  to  its  i 
fluence. 

It  is,  therefore,  strongly  to  be  desired  that  the  mouldering  iw-^    -^ 
mains  of  the  dead  should  be  removed  as  far  as  possible  from  ^^<^^^-^^^2 
ing-houses.     The  congress  of  hygiene  at  Brussels  recommended  the    ^^ 
an  interval  of  at  least  a  quarter  of  a  mile  should  separate  a  cemeter 
from  any  habitation. 

The  further  extension  of  Oak  Hill  Cemetery  must  be  deplored  o; 
sanitary  grounds ;  it  is  now  much  too  close  to  many  dwelling-houses- 
for  the  safety  of  their  occupants,  while  the  continnal  addition  toth 
number  of  those  buried  within  its  limits  gives  assurance  that  th 
water  and  the  air  are  daily  receiving  new  burdens  of  decay. 

The  interests  of  health  demand  that  cemeteries  shall  be  placed 
remote* distances  from  dwellings  and  that  their  use  be  promptly  dis 
continued  whenever  it  is  discovered  that  the  abodes  of  the  livin 
are  crowding  upon  those  of  the  dead. 

The  forces  or  nature  will  at  length  cleanse  the  soil  of  graveyard 
and  the  atmosphere  around  them,  if  the  decomposing  matter  is  no 
continually  replenished.  It  is  wise  to  look  to  the  future,  anticipat 
ing  the  growth  of  villages  and  cities  by  gradually  discontinuing  the 
use  of  cemeteries  near  their  limits.  The  growth  of  vegetation  in 
such  abandoned  burial  places  will  eventually  purify  them  so  that, 
maintained  as  public  parks,  they  may  become  conducive  to  health 
and  beneficial  to  adjoin  ingproperty. 

Very  respectfully  yours, 

HORACE  ANDREWS, 

Albany,  Noveniber  2,  1886.  Civil  Engineer. 
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Water  Analys-ls. 

Albany,  November  11,  1885. 
A.  L.  Casboll  : 

>KAB  Sir  —  0pon  biolofi:ieal  analysis  of  specimens  of  water  sent 
ne  from  Nyack,  N.  T.,  Nov.  1,  1885,  collected  by  H.  An- 
»-a,  I  report  as  follows : 
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Potable  Water  Supply. 

'^Q  following  law  was  passed  by  tbe  LegiBlatiire  in  tbe  interest 
'Jany  localities  soffering  from  the  pollution  of  tbe  sonrces  from 
-^H  tney  derived  their  potable  water  supplies,  by  parties  liTing 
^Id  the  jurisdiction  of  ue  localities  afiected : 
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AN  ACT  to  confer  upon  the  State  Board  of  Health  power  to  pro- 
tect from  contamination,  by  suitable  regulations,  the  water  supplies 
of  the  State  and  their  sources.  Passed  Jane  13^  1885 ;  chapter 
543,  Laws  of  1885. 

The  People  of  the  State  of  New  Yorky  represented  in  Senate  and 
Assemhly^  do  enact  a^ follows  : 

Section  1.  The  State  Board  of  Health  is  hereby  authorized  an 
empowered  to  make  rules  and  regulations  for  protecting  from  con— 
tamination  any  and  all  public  supplies  of  potable  waters  and  the! 
sources  within  this  State.    Provided,  however,  any  such  rule  or  regul 
tion  shall  not  be  operative  in  any  county  until  the  county  judge  o: 
that  county  shall  approve  the  same. 

§  2.  The  said  State  Board  of  Health  shall  also  have  power,  an£> 
it  shall  be  its  duty  :  1.  To  publish  once  a  week,  for  at  least  six  con 
secutive  weeks,  all  such  rules  and  regulations  as  it  shall  have  mad« 
concerning  the  contamination  of  any  sub-soil  waters,  springs,  stream 
lakes,  ponds,  reservoirs,  or  other  bodies  of  water  contributing 
the  potable  water  supply  of  any  municipality  within  this  State,  sa 
publication  to  be  made  in  one  or  more  newspapers  published  in  th 
county  in  which  the  waters  affected  by  snch  regulations  are  " 
The  cost  of  publishing  the  regulations  of  the  State  Board  of 
as  above  provided,  shall  be  paid  by  the  corporation  or  municipali 
benefited  by  the  protection  of  the  water  supply,  concerning  whi 
the  rules  are  made.     2.  To  impose  penalties  for  the  violation  of, 
the  non-compliancG  with,  their  rules  and  regulations,  not  excecdi 
two  hundred  dollars  in  any  one  case. 

§  3.  The  officer  or  board  having  by  law  the  management  ana  oo 
trol  of  the  potable  water  supply  of  any  municipality,  in  all  cas^ 
where  the  said  municipality  derives  its  water  supply  in  whole  or  "^^ 
part  from  any  sub-soil  water  springs,  streams,  lakes,  ponds, 
voirs,  or  other  waters  concerning  which  the  State  Board  of  Heal 
shall  make  any  rule  or  regulation,  is  hereby  authorized  and  empo 
ered  to  make  such  inspection  of  the  sources  of  said  water  supply 
said  officer  or  board  may  deem  advisable  to  secure  the  said  wat 
supply  from  any  defilement,  and  to  ascertain  whether  or  not  the  r  ' 
and  regulations  made  by  the  State  Board  of  Health  are  compli 
with. 

§  4.  In  case  such  inspection  shall  disclose  the  violation  by  a 
person  or  persons  of  any  of  the  rules  or  regulations  of  the  said  St5^*^ 
Board  of  Health  relating  to  the  sources  of  said  water  supply,  t^^ 
officer  or  board  mentioned  in  section  three  of  this  act  shall  serve  ^^^ 
cause  to  be  served  a  copy   of  the  said  rules  and  regulations,  acco*^"" 

Eanied  bv  a  notice  specifying  the  rule  or  regulation  claimed  to  h»"*^^ 
een  violated,  upon  the  said  person  or  persons  violating  such  ruJ^^ 
or  regulations.     If  the  person  or  persons  so  served  do  not  imme^''' 
atcly  comply  with  the  said  regulation,  the  said   officer  or  board  ha^'' 
ing  charge  of  the  water  supply  of  the  municipality  affected  thereby 
shall  notify  the  State  Board  of  Health  of  the  violation  of  its  mleSr 
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the  State  Board  of  Health  shall  thereupon  examine  into  the  said 
violation,  and  if  the  party  complained  of  is  found  to  have  actually 
violated  any  of  the  said  regulations,  the  Secretary  of  the  State 
Board  of  Health  shall  order  the  local  board  of  health  having  jurisdic- 
tion thereof  to  convene  and  enforce  obedience  to  the  said  regulation. 
§  5.  In  case  any  local  board  of  health  having  jurisdiction  thereof 
fails  to  enforce  the  order  of  the  Secretary  of  the  State  Board  of 
Health  within  ten  days  after  the  receipt  of  a  notification  so  to  do,  as 
provided  in  the  last  section,  the  corporation  furnishing  the  water 
fiopply,  or  the  municipality  deriving  its  water  supply  from  the  waters 
for  the  sanitary  protection  of  which  such  rules  nave  been  made,  is 
hereby  authorized  and  empowered  to  maintain  an  action  in  a  court 
of  record  and  which  shall  be  tried  in  the  county  in  which  the  cause 
of  action  arose  against  the  person  or  persons  violating  the  said  rules 
for  recovery  of  the  penalty  therein  provided. 

§  6.  Every  person  who  shall    willfully  violate  or  refuse  to  obey 
any  rule  or  regulation  made  and  published  by  the  State  Board  of 
Health,  and  approved  pursuant  to  the  provisions  of  this  act,  shall 
"be  guilty  of  a  misdemeanor,  and  on  a  conviction  thereof  shall  bo 
subject  to  a  fine  or  imprisonment,  or  both,  at  the  discretion  of  the 
ooart,  such  fine  not  to  exceed  three  hundred  dollars,  nor  such  imprison- 
ment six  months.     But  the  recovery  of  a  penalty  in  a  civil  action,  as 
provided  in  section  five  of  this  act,  and  criminal  prosecution  and 
conviction  under  the  provisions  of  this  section,  shall  not  be  had  for 
the  same  offense. 

§  7.  When  the  State  Board  of  Health  shall,  for  the  protection  of 
ft  water  supply  from  contamination,  make  regulations,  the  execution 
of  which  will  require  the  providing  of  some  public  means  of  removal 
or  purification  of  sewage,  the  municipality  or  corporation  owning  the 
^ater-works  benefited  thereby  shall,  at  its  own  expense,  construct 
^^d  maintain  such  works  or  means  for  sewage  disposal,  as  shall  be 
approved  by  the  State  Board  of  Health. 

§  8.  The  State  Board  of  Health,  any  local  board  of  health,  or  any 
^^^nicipality  or  corporation  furnishing  water,  may  cause  the  attidavit 
J^^  tlie  printer,  publisher,  or  proprietor  of  any  newspaper  publishing 
"^^  rules  and  regulations  as  provided  by  the  second  section  of  this 
^^>  to  be  filed  with  such  rules  as  published  in  the  clerk's  office  of 
^  county  in  which  the  municipality  or  corporation  furnishing  the 
^^^r  supply  in  any  case  may  be  situated  or  located,  and  such 
^^avit  and  rules,  or  duly  certified  copies  thereof,  shall  be  deemed 
^J^^clusivo  evidence  of  due  publication  and  of  all  the  facts  therein 
^^tod  in  all  courts  and  in  all  proceedings  or  prosecutions  under  the 
V^^visions  of  this  act. 

.  §  9.  All  acts  or  parts  of  acts  inconsistent  with  the  provisions  of 
"^^^  act  are  hereby  repealed. 

§  10.  This  act  shall  take  effect  immediately. 

Under  the  above  act,  rules  and  regulations  have  been  made  as 
.*iereinafter  specified : 
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RuLKS  AND  Regulations  for  the  Sanitary  Protection  of  th 
Waters  of  Hemlock  Lake,  the  Public  Potable  Water  Suppl 
OF  THE  City  of  Rochester. 

Privies  adjacent  to  the  Lake. 
Rule  I. 

Section  A.  All  bouses,  cottages,  tenements,  tents,  camp  an 
pic-nic  grounds,  adjacent  to  the  shores  of  Hemlock  lake,  shall  b 
provided  with,  at  least,  one  privy,  which  shall  be  placed  upon  th 
ground,  without  any  vault  beneath  it,  and  shall  be  bo  constrncte 
that  metallic  pails,  fifteen  inches  high  by  fourteen  inches  in  diametei 
can  be  placed  under  the  seats  and  be  frequently  and  easily  remove 
with  their  contents. 

Section  B.  The  privies  shall  be  so  located  that  access  to  thee 
from  the  lake  may  be  had,  for  the  purpose  of  facilitating  the  re 
moval  of  the  pails. 

Section  0.  Occupants  of  the  premises  should  daily  add  earth  o 
ashes  to  the  contents  of  the  pails,  as  a  deodorizer  and  absorbent. 

Section  D.  The  owners  and  occupants  shall  also  exercise  du* 
care  and  oversight  of  the  pails  used  in  the  privies. 

Section  E.  When  any  privy  is  to  be  used  in  winter  as  well  a 
summer  it  shall  be  so  located  and  arranged  that  the  pail  may  b< 
replaced  by  a  water-tight  box  or  trough  resting  on  solid  runners  oi 
small  wheelSi  and  having  a  staple  by  which  it  may  be  drawn  out 
from  under  the  seat,  or  be  otherwise  so  arranged  that  when  the  bo: 
is  sufficiently  filled,  it  may  be  taken  from  under  the  privy  and  th( 
contents  emptied  in  some  safe  place,  where  they  cannot  possibly  b( 
washed  into  the  lake  or  into  any  stream  running  into  the  lake,  oi 
into  any  well  or  spring.  Ashes  should  daily  be  thrown  into  th< 
priv3'  box  as  a  deodorizer. 

Section  F.  No  owner  or  occupant  shall  have  upon  their  premise 
any  privy  vault  of  any  kind  situated  within  two  hundrea  feet  o: 
the  shore  of  Hemlock  lake. 

Rule  II. 

Section  A.  The  city  of  Rochester  shall  furnish  a  sufficient  num 
ber  of  pails,  for  the  use  of  each  privy  situated  within  two  hundrec 
feet  of  the  shore  of  Hemlock  late,  and  sliall  cause  the  pails  to  b( 
placed  under  the  seats,  and  to  be  removed,  emptied,  cleansed  anc 
disinfected  as  often  as  may  be  necessary  to  insure  that  they  are  kep 
in  good  sanitary  condition. 

Section  B.  When  a  full  pail  is  removed  from  a  privy,  its  plac< 
shall  be  immediately  supplied  by  an  empty  one. 

Section  C.  The  pails  shall  be  made  or  metal,  and  shall  be  fifteci 
inches  high  by  fourteen  inches  in  diameter,  outside  measurement 
They  shall  be  provided  with  covers,  to  be  used  during  removal. 

Section  D.  The  removal  of  the  pails  from  the  privies  shall  be  con 
ducted  in  such  a  manner  as  to  cause  as  little  inconvenience  or  annoy 
ance  to  the  occupants  of  the  premises  as  is  compatible  with  prope 
jnanagement  of  the  business. 
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Section  E.  The  contents  of  the  pails  shall  be  removed  by  the  city 
ttf  llochester  to  some  point  below  the  foot  of  tlie  lake,  and  be  so 
treated  and  disposed  of  as  to  cause  no  nuisance  nor  danger  to  the 
public  health. 

Pficies  nea?'  Streams^  Springs  or  Water-courses  on  IJemlocl'  Lake 

Water-shed, 

EULE  III. 

Section  A.  No  privy  shall  be  located  within  thirty  feet  of  any 
toim,  spring  or  dry  water-course,  the  water  from  which,  when  run- 
ning, empties  eventually  into  Hemlock  lake. 

EuLE  IV. 

Section  A.  Any  privy  situated  within  fifty  feet  of  any  stream, 
•pring  or  dry  water-course,  on  the  water-shed  of  Hemlock  lake,  or 
tithin  fifty  feet  of  the  bank  of  any  ravine  on  this  water-shed  shall 
be  constructed  without  a  vault,  and  shall  have  under  the  seats  half 
liMrela,  tubs,  pails,  or  water-tight  boxes  or  troughs  arranged  to  be 
««Iy  and  frequently  removed,  emptied,  cleansed  and  returned  to 
fteir  place,  under  the  privy  seats.  Ashes  or  dry  earth  should  daily 
knaed  in  these  privies  as  a  deodorizer  and  absorbent. 

Rule  V. 

Section  A.  The  owners  or  occupants  of  premises  having  privies 
tithtubs,  pails  or  boxes,  shall  cause  the  contents  to  be  removed  and 
fte  receptacle  to  be  cleaned  as  often  as  is  necessary  to  keep  the  privy 
in  good  sanitary  condition. 

oection  B.  The  contents  of  the  said  privies  shall  be  disposed  of  in 

«nch  a  manner  that  they  can  by  no  possibility  be  washed  into  any 

stream,  dry  water-course,  ravine,  spring  or  well,  either  over  the  snr- 

^ceor  through  the  sub-soil,  and  the  excremental  matter  shall  be  so 

|.  pliced  as  not  to  cause  an  oflFensive  nuisance. 

Rule  VI. 

Section  A.  If,  owing  to  the  porous  character  oi  the  soil,  the  height 
*nd  flow  of  the  surface  or  sub-soil  waters,  the  steepness  of  the  slopes, 
orother  conditions  of  the  locality,  it  shall  be  the  judgment  of  the 
local  board  of  health,  or  of  the  8tate  Board,  that  the  excremental 
"^ter  from  any  privy  may  be  washed  on  the  surface  or  through  the 
wil  into  some  neighboring  spring  or  water-course,  then,  after  due 
notice  to  the  owners  or  .occupants  of  these  premises,  their  privy  shall 
1^  made  to  conform  to  the  rules  governing  privies,  situated  within 
^fty  feet  of  water-courses. 

Garhage, 

Rule  YII. 

Section  A.  The  owners  or  occupants  of  all  houses,  cottages,  tene- 
^'^'fitSj  tents,  camp  and  pic-nic  grounds,  within  two  hundred  feet  ol 

38 
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Hemlock  lake,  shall  place  all  garbage  prodaced  on  their  premises  in 
such  receptacles  as  may  be  provided  therefor  by  the  city  of  Rochester. 
Section  B.  No  garbage  shall  be  thrown  into  the  lake,  or  upon 
the  ground  within  two  hundred  feet  of  the  lake,  nor  shall  it  be 
thrown  upon  any  spot  where  it  may  possibly  be  washed  into  the 
lake. 

Rule  VIII. 

Section  A.  The  city  of  Rochester  shall  provide  proper  receptacles 
for  receiving  the  garbage  produced  on  all  promises  within  two  hun- 
dred feet  of  Hemlock  lake,  and  shall  cause  the  same  to  be  removed 
and  emptied  as  often  as  may  be  necessary. 

Rule  IX. 

Section  A.  All  house  slops,  and  sink  and  laundry  water,  produced 
on  premises  adjacent  to  Hemlock  lake,  shall  be  thrown  upon  the 
surface  of  the  ground,  and  distributed  so  as  to  prevent  concentration 
and  saturation  at  one  spot,  but  no  such  polluted  water  shall  bes 
thrown  upon  the  ground  within  one  hundred  feet  of  the  lake  shore, 
or  as  near  that  limit  as  the  depth  of  the  lot  will  permit,  nor  into,  nor- 
near  any  spring,  water-course  or  ravine. 

Rule  X. 

No  garbage  or  house  slops,  sink  or  laundry  water  shall  be  dis- 
charged into  any  stream,  spring  or  dry  water-course,  on  any  part  o^ 
the  water-shed  of  HemlocK  lake,  nor  shall  any  such  putrescible  or' 
polluted  waters  be  thrown  upon  the  ground  or  into  it,  where  they 
may  pollute  any  spring,  stream  or  water-course  on  this  water-shed^ 

\nimal  Manures 

Rule  XL 

Section  A.  All  stables  situated  within  two  hundred  feet  of  Hem- 
lock lake  shall  'be  provided  by  their  owners  or  occupants  with  a 
tight  and  well-covered  bin  or  box,  in  which  all  manure  shall  be 
placed,  and  from  which  it  shall  be  removed  as  often  as  cleanliness 
may  require. 

Rule  XII. 

Section  A.  No  stable,  pig- sty,  hen-house,  barn-yard,  hog-yard, 
hitching  or  standing  place  for  horses,  or  other  place  where  animal 
manure  accumulates,  shall  be  so  constructed  or  located  that  the  ma- 
nure from  it  may  wash  into  the  lake  or  into  any  stream,  spring  or 
dry  water-course  running  into  the  lake. 

Manufacturing  Wasie, 

Rule  XIIL 

Section  A.  No  waste  products,  putrescible  matters  or  polluted 
waters  from  any    slaughter-houses,  cheese  factories,  wine  or  beer 
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• 
anlta,  cider- mills,  tanneries,  saw-inills  or  other  manufactories  shall 
te  allowed  to  drain  or  wash  into  any  stream,  spring  or  dry  water- 
vmrae,  or  any  part  of  Hemlock  lake  water-shed,  or  mto  the  lake. 

Animdl  and  Vegetable  Matters. 

Rule  XIV. 

Section  A.  No  dead  animal,  bird  or  fish,  nor  any  filthy  or  impure 

matter,  nor  any  decayed  frnit,  vegetable  substances,  leaves,  saw-dust, 

roots,  branches  or  trunks  of  trees  in  any  condition  of  their  growth 

or  decay  shall  be  thrown  into  Hemlock  lake,  or  so  placed  by  any 

perBon  that  they  shall  wash  into  the  lake,  nor  shall  they  be  thrown 

mto  any  spring,  stream  or  water«course  running  into  the  lake. 

Washing  Sheep  or  Animals. 

Rule  XV. 

Section  A.  No  sheep  or  other  animals  shall  be  washed  in  Hemlock 
bike,  or  in  any  influent  stream  within  half  a  mile  of  the  lake,  nor 
dull  any  diseased  sheep  be  washed  in  any  spring,  pond  or  stream  on 
&e  water-shed  of  Hemlock  lake. 

Rule  XVI. 

Section  A.  In  accordance  with  chapter  543  of  the  Laws  of  1885, 
a  penalty  of  $50  is  hereby  imposed  upon  any  person  or  persons 
guilty  of  violation  of  or  non  compliance  with  any  of  the  above  given 
mandatory  rules  or  regulations,  to  be  recovered  under  said  act. 

Approved  by  order  of  the  State  Board  of  Health. 

EDWARD  M.  MOORE,  M.  D., 

.Prssvdeix  t 
ALFRED  L.  CARROLL.  M.  D., 

Albany,  Jidy  23,  1885.  Secretary. 

Approved  August  3, 1885. 

FRANK  RICE, 

Ontario  County  Judge. 

^^n.Es  AND  Regulations  for  the  SANrrARY  Protection  of  the 
Waters  of  the  West  Branch  of  Canadaway  Creek,  thk  Pub- 
lic Potable  Water  Supply  of  the  Village  of  Fredonia,  N.  Y. 

Privies  near  Streams^  Sj) rings  or  Water-courses. 

Rule  L 

No  privy  shall  be  located  within  thirty  feet  of  any  stream,  spring 
^'^water-course,  the  water  from  which,  when  running,  empties 
eventually  into  the  west  branch  of  Canadaway  creek  above  the 
'^'^oir  of  the  Fredonia  water-works. 
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« 

KULE  II. 

Any  privy  situated  withio  fifty  feet  of  any  stream,  spring  or  dry 
water-course,  on  the  water-shed  of  the  west  branch  of  Canadaway 
creek  above  the  reservoir,  or  within  fifty  feet  of  the  bank  of  any 
ravine  on  this  water-shed,  shall  be  constructed  without  a  vault  and 
shall  have  under  the  seats  half  barrels,  tubs,  pails,  or  water-tight  boxes 
or  troughs  arranged  to  be  easily  and  frequently  removed,  emptied, 
cleaned  and  returned  to  their  place,  under  the  privy  seats.  Ashes 
or  dry  earth  should  daily  be  used  in  these  privies  as  a  deodorizer 
and  absorbent. 

Rule  III. 

Section  A.  The  owners  or  occupants  of  premises  having  privies 
with  tubs,  pails  or  boxes  shall  cause  the  contents  to  be  removed 
and  the  receptacle  to  be  cleansed  as  often  as  is  necessary  to  keep 
the  privy  in  a  good  sanitary  condition. 

Section  B.  The  contents  of  the  said  privies  shall  be  disposed  of 
in  such  a  manner  that  they  can,  by  no  possibility,  be  washed  into 
any  stream,  dry  water-course,  ravine,  sprmg  or  well,  either  over  the 
surface  or  through  the  sub-soil,  and  the  excremental  matter  shall  be 
so  placed  as  not  to  cause  an  ofiensive  nuisance. 

Rule  IV. 

If,  owing  to  the  porous  character  of  the  soil,  the  height  and  fiow 
of  the  surface  or  sub-soil  waters,  the  steepness  of  the  slopes,  or 
other  conditions  of  the  locality,  it  shall  bo  the  judgment  of  the 
local  board  of  health,  or  of  the  State  Board,  that  the  excremental 
matter  from  any  privy  may  bo  washed  on  the  surface  or  through 
the  soil  into  some  neighboring  spring  or  water-course,  then,  after 
due  notice  to  the  owners  or  occupants  of  these  premises,  their  privy 
shall  be  made  to  conform  to  tlio  rules  governing  privies  situated 
within  fifty  feet  of  water-courses. 

Garbage  aiid  House  Slojys, 
Rule  V. 

No  garbage  or  house  slops,  sink  or  laundry  water  shall  bo  thrown 
or  discnarged  into  any  stream,  spring  or  dry  water-course  on  any 
part  of  the  water-shed  of  the  west  branch  of  Canadaway  creek  above 
the  reservoir,  nor  shall  any  such  putrescible  or  polluted  waters  be 
thrown  upon  the  ground  or  into  it,  where  they  may  pollute  any 
spring,  stream  or  water-course  on  this  water-shed. 

Animal  Manures, 

Rule  YI. 

No  stable,  pig-sty,  hen-house,  barn-yard,  hog-yard,  hitching  or 
standing  place  for  horses,  or  other  place  where  animal  manure  accu- 
mulates, shall  be  so  constructed  or  located  that  the  manure  from  it 
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may  wash  into  the  said  creek  or  into  any  stream,  spring  or  dry  water- 
ooane,  mnniiig  into  it  above  the  reservoir. 

Manufacturing   Waste. 
Rule  VII. 

No  waste  prodncts,  patrescible  matter  or  polluted  waters,  from 
any  alaoghter-honses,  cheese  factories,  wine  or  beer  vaults,  cider- 
mula,  tanneries,  saw-mills  or  other  manufactories,  shall  be  allowed 
to  drain  or  wash  into  any  stream,  spring  or  dry  water-course  on  any 
part  of  the  water-shed  of  the  said  creek  above  the  reservoir. 

Animal  and  Vegetable  Matters. 

Rule  VIII. 

No  dead  animal,  bird  or  fish,  nor  any  filthy  nor  impure  matter, 
loraoy  decayed  fruit,  vegetable  substances,  leaves,  saw-dust,  roots, 
inmches  or  trunks  of  trees  in  any  condition  of  their  growth  or 
^7,  shall  be  thrown  into  the  said  creek  or  into  the  reservoir,  or 
iO|ttced  by  any  person  that  they  shall  wash  into  the  stream  or 
>Mer?oir  nor  shall  they  be  thrown  into  any  spring,  stream  or  water- 
•we  running  into  the  creek  above  the  reservoir. 

Washing  Sheep  or  Animals. 

Rule  IX. 

No  sheep  or  other  animals  shall  be  washed  in  west  Canadaway 
^^  or  in  any  branch  thereof  above  the  reservoir. 

The  Reservoir, 

Rule  X. 

The  authorities  in  charge  of  the  water-works  shall  as  far  as  prac- 
fitable  keep  the  reservoir  free  from  accumulations  of  vegetable  mat- 
'^and  shall  prevent  the  accumulation  of  decaying  vegetable  matter 
•d  animal  manure  on  the  hill  slopes  from  which  such  matter  may 
«^  washed  directly  into  the  reservoir. 

Rule  XI. 

Section  A.  In  accordance  with  chapter  543  of  the  Laws  of  18S5 
*  penalty  of  $50  is  hereby  imposed  upon  any  person  or  persons 
guilty  of  violation  of,  or  non-compliance  with,  any  of  the  above 
given  mandatory  rules  or  regulations ;  to  be  recovered  under  said 

Approved  by  order  of  the  State  Board  of  Health. 

EDWARD  M.  MOORE,  M.  D., 

President^ 

ALFRED  L.  CARROLL,  M.  D., 

Secretary. 
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Report  upon  the  Sanitary  Condition  of  the  Town  of  H 

SON,  Westchester  County. 

To  the  Chainnan  of  tlie  Committee  on  Sewerage^  Drainagi 
Topography  of  the  Nev)  York  State  Board  of  Health : 

Sir  —  I  herewith  submit  the  following  report  respecting  the 
of  complaint  made  by  parties  residing  in  the  town  of  Hai 
Westchester  county. 

For  the  past  few  years  the  department  of  public  works  of  tl 
of  New  X  ork  has  been  negotiating  for  land  and  has  consti 
the  works  necessary  to  supply  the  extreme  northern  part  of  sai 
with  water.  As  a  part  oi  the  plan  adopted  the  two  Rye  pon 
lakes,  forming  a  portion  of  the  northern  boundary  of  the  to^ 
Harrison,  are  to  be  used  as  a  storage  reservoir.  The  elevation 
surface  of  these  lakes,  which  are  said  to  be  quite  deep,  is  abor 
feet  above  mean  tide.  The  department  of  public  works  had  s< 
laws  passed  to  enable  it  to  legally  obtain  control  of  the  nec< 
land  and  water  rights ;  had  a  commissioner  appointed  to  apprai 
value  of  such  lands  and  paid  all  claims  for  land  and  damages  I 
beginning  the  excavation  of  said  works,  so  there  can  be  no  doul 
that  the  dealing  of  the  city  with  the  land-owners  has  been  faii 
legal,  and  that  all  property  taken  has  been  well  paid  for. 

The  department  of  public  works  has  constructed  a  dam  of 
and  masonry  at  the  outlet  of  Little  Rye  lake  to  enable  it  to  raig 
lower  the  water  through  a  range  of  16.6  feet,  as  allowed  by  la\< 
has  purchased  sufficient  land  around  the  lakes  to  allow  of  n 
the  water  3.5  feet  higher.  This  dam  was  constructed  last  year, 
being  continued  untilthe  latter  part  of  December,  when  it  was  c! 
owing  to  severe  weather.  It  was  the  necessary  changes  of  lev 
these  lakes  during  the  construction  of  this  dam  and  the  causew 
the  foot  of  the  larger  lake  that  produced  the  malaria  complain 
The  larger  lake  was  raised  until  the  flat  land  at  the  east  end  ai 
one  or  more  places  on  the  south  side  were  overflowed. 

It  was  found  necessary  to  draw  the  lake  down  in  June,  le; 
the  recently  covered  flats,  which  formerly  had  been  covered  with 
brush  and  grass,  now  dead  or  dying,  owing  to  the  action  of  v 
exposed  to  the  hot  sun  for  some  time,  when  the  lake  was  alloM 
fill,  only  to  be  again  drawn  down  in  the  hot  weather  of  Septei 
As  a  result,  the  action  of  the  sun  on  the  decomposing  vegetable 
ter  filled  the  air  with  malarial  poison,  and  the  people  to  the  nu 
of  one  hundred  or  more,  living  on  the  east  and  south  sides  o 
lakes,  who  had  previously  experienced  no  such  malady,  wcrestr 
with  miasmal  disease  in  the  forms  of  ague,  low  fever  and  dysei 

A  dread  of  a  recurrence  this  year  oi  the  causes  leading  tc 
scourge  led  to  the  complaint  made. 

There  are  few  residents  north  of  the  lakes  within  a  mile,  and 
are  cut  off  by  quite  a  high  rocky  ridge.  The  majority  live  t( 
east  and  south  of  said  lakes,  many  of  those  suffering  from  this  s 
of  malaria  living  over  the  line  in  the  State  of  Connecticut,  whi 
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inclosed  sketch  shows,  lies  near  the  east  end  of  Big  Rye  lake.  All 
families  residing  within  a  mile  of  these  lakes  on  the  east  and  south 
sides  of  the  same  were  in  partor  wholly  aifected  with  malaria.  These 

Sjople  are  for  the  most  part  highly  respectable,  many  of  them 
oakers,  and  nearly  all  owning  valuable  real  estate.  The  average 
assessment  value  of  the  land  in  the  town  of  Harrison,  which  contains 
no  villages,  is  over  $100  per  acre,  at  least  one-half  of  which  is  owing 
to  the  desirability  of  the  locality  for  the  residences  of  the  people 
doing  business  in  New  York  city.  Should  this  source  of  malaria  be 
maintained  it  will  detract  largely  from  the  value  of  land  for  suburban 
residences.  These  lakes  formerly  were  not  only  very  attractive  but 
desirable  places  of  resort,  and  the  exi>eriences  of  last  year  detract 
very  much  from  its  reputation  as  a  healthy  locality. 

The  soil  is  a  sandy  loam,  with  frequent  outcroppings  of  rocks. 
The  topography  surrounding  the  lake  basins  is  such  that  the  fluc- 
toating  surface  of  the  lakes  within  the  limit  given  above  will  have 
no  appreciable  effect  on  the  sub-soil  water  of  the  region.  As  will  be 
seen  from  the  sketch  the  summit  of  the  water-shed  to  the  south  is 
TOT  near  the  lakes,  which  are  largely  maintained  by  springs,  the 
mam  supply  being  from  melting  snow  and  rains.  At  present  the 
lakes  are  not  drawn  from  and  the  water  is  about  2.8  feet  below  the 
spillway  in  the  dam,  so  it  is  very  doubtful  if  the  lakes  will  rise  to  the 
legally  authorized  level  this  season. 

On  the  flats  between  the  lakes  and  at  the  east  end  the  water  at 
present  is  about  two  or  three  feet  deep,  while  the  tops  of  old  brush, 
weeds,  etc.,  rise  above  the  surface. 

Remedy  Suggested. 

I  was  informed,  although  not  officially,  that  it  is  proposed  to  clean 
these  flats  of  the  vegetation  this  season.  In  my  judgment,  the  in- 
terest of  the  consumers  of  this  water  demands  that  these  flats  be  de- 
nuded of  all  the  old  turf  to  a  depth  of  a  foot  or  more  in  some  swampy 
places;  that  the  brush  and  stumps  be  removed  and  the  banks  mam- 
tained  in  a  good  sanitary  condition.  This  would,  in  my  opinion,  re- 
Jftove  largely,  if  not  altogether,  the  cause  of  this  complaint. 

If,  besides  this,  the  department  of  public  works  would  delay  draw- 
ing the  water  down  in  the  reservoir  until  late  in  the  season,  say  Octo- 
w  Ist,  the  cooler  weather  of  that  season  would  render  the  effect  of 
the  exposed  flitts  (shown  on  sketch  in  red  tints)  less  deleterious  to 
the  public  health.  Respectfully  submitted, 

April  16, 1885.  O.  S.  WILSON,  C.  E. 

•Report  of  Committee. 

State  Board  of  Health  op  New  York,  ) 
Albany,  June  25,  1885.  ) 

To  the  Board  of  Health  Town  of  Harrison^  Westchester  Co.,  N,  Y. : 

Gektliocen  —  In  response  to  your  petition  requesting  the   State 

Wd  of  Health  to  examine  the  sanitary  condition  of  the  town   as 
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ajffected  by  the  alternate  risingj  and  lowering  of  the  waters  of  Rye 
lake  by  the  departnaent  of  public  works  of  the  city  of  New  York. 
Mr,  O.  S.  Wilson  was  sent  to  make  a  careful  inspection  of  the  lake 
and  its  surroundings.  A  copy  of  his  report  is  herewith  transmitted, 
It  appears  that  the  city  of  New  York  have  by  direct  legislative 
enactment  procured  the  right  to  raise  and  lower  the  water  at  Rye 
lake  through  a  range  of  16.6  feet,  and  that  in  accordance  with  the 
act  -by  which  they  have  acquired  this  right  a  commission  was  ap- 
pointed to  determine  the  damage  to  the  surrounding  property  from 
such  action  on  the  part  of  the  city  of  New  York ;  that  the  damages 
were  determined  by  the  commission  and  the  full  amounts  paid.  In 
the  process  of  construction  of  the  dam  or  dams  at  this  lake  last  year 
the  low  lands,  which  were  covered  with  a  heavy  growth  of  grass 
and  vegetation,  were  twice  covered  with  water,  and  twice  the  water 
was  drawn  down  exposing  these  previously  submerged  lands  with 
their  decaying  vegetation  to  the  hot  sun. 

This  was  done  once  in  June  and  once  in  September,  and  shortly 
after  the  exposure  of  these  saturated  lands  to  tno  action  of  the  sun, 
it  appears  that  two  very  serious  outbreaks  of  malarial  fever  occurred. 
Sucli  outbreaks  of  malaria  have  previously  been  unknown  in  this 
region  according  to  the  statements  of  the  physicians  of  the  town. 
It  seems,  therefore,  more  than  probable  that  the  fevers  were  due  to 
the  flooding  of  lands  thickly  covered  with  vegetation,  causing  the 
death  of  the  plants  which,  on  the  drawing  down  of  the  water,  decayed 
rapidly  when  exposed  to  the  action  of  tlie  sun. 

Since  the  Legislature  has  given  the  city  of  New  York  by  special 
statute  the  right  to  raise  and  lower  this  lake  the  State  Board  of 
Health  has  probably  no  power  to  prevent  it.  But  the  danger  to 
health  from  this  procedure  can  be  very  much  lessened  if  the  city  of 
New  York  will  thoroughly  clean  the  vegetation  and  vegetable 
mould  from  the  banks  and  bottom  of  the  reservoir  at  least  to  low- 
water  mark.  This  treatment  of  the  pond  bottom  will  not  only  be 
conducive  to  the  health  of  the  people,  of  the  neighboring  town,  but 
will  undoubtedly  improve  the  quality  of  the  water  which  is  supplied 
to  the  city  from  Rye  lake.  It  is  not  safe  to  allow  this  decomposing 
vegetable  matter  to  remain  in  a  reservoir,  and  our  inspector  was  un- 
oflicially  informed  that  the  city  intends  to  clean  the  reservoir  as 
soon  as  practicable. 

It  is  earnestly  hoped  that  nothing  will  prevent  the  city  authorities 
from  carrying  out  this  plan  at  an  early  day,  since  it  is  essential  to 
the  health  of  the  people  of  the  city  of  New  York  who  drink  the 
river  water  of  Bronks  and  to  that  of  the  people  who  reside  in  the 
vicinity  of  the  pond. 

On  behalf  of  the  Board, 

ERASTUS  BROOKS, 
Chairman  Committee  oii  Drainage^  Sewerage  and  Topography. 
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l^'^^^K^'ORT  ON  THE  POLLUTION  OF  THE  WaTER    SuPPLY  OF  THE    ViLLAGE 

OF  Cortland. 
rc>     ^Jie  Committee  on  Drainage^  Sewerage  and  Topography  : 

^3-  :kntlemen  —  In  accordance  with  instructions  from  the  commit- 

^^    I  visited  Cortland  on  the  17th  of  September,  and  having  made 

^^^"^.tagements  with  Mr.  B.  F.  Taylor,  president  of  the  Cortland 

^^^t:er  Company,  I  visited  with  him  on  the  18th,  a  large  spring  from 

^*^ioh  the  village  of  Cortland  derives  its  public  water  supply. 

This  spring  is  situated  about  a  mile  from  the  village.     It  is  of  re- 

^^^^^^^kable  size  and  volume.     The  spring  or  basin  containing  a  num- 

j^^  of  springs  is  some  four  hundred  and  fifty  feet  long  and  from 

forty  to  sixty  feet  broad.     The  water  is  seen  Dubbling  up  from  the 

•^^^ttoin  in  many  places  and  is  also  running  in  from  under  the  banks. 

A  dam  with  waste-weir  has  been  placed  along  the  lower  end  of 

^^ifi  spring  or  basin.     The  water  is  pumped  from  above  the  dam  to 

1*^^  reservoir  on  a  neighboring  hill  from  which  it  runs  into  the  vil- 

^^^e  of  Cortland. 

-At  the  time  of  my  visit  the  pumps  were  not  working,  so  that  the 
^t^  volume  of  water  delivered  by  the  springs  was  flowing  over  the 
^^*t©-weir.  The  supply  seemed  ample  for  a  population  larger  than 
^^t  of  Cortland,  which  is  now  over  Y,000. 

-^  The  water-works  were  built  by  an  incorporated  company  called  the 
J  ^^rtland  Water-Works  Company  which  furnishes  water  to  the  vil- 
^^  under  a  contract  made  with  the  authorities.  The  greater  part 
^■*  the  spring  basin  belongs  to  the  water-works  company,  but  a 
?^~^^all  portion  of  it  is  on  the  land  of  Mr.  Fairchild.  That  part  of  the 
^^^^in  belonging  to  the  water  company  has  been  thoroughly  cleared 
?^^1,  leaving  a  perfectly  clean  bottom,  and  the  sides  have  been  walled 
^^     a  very  creditable  manner. 

^-A  small  part  of  the  basin  on  the  property  of  Mr.  Fairchild  con- 

J^^-^18  a  number  of  springs.     This  part  of  the  basin  is  not  clean  or 

>perly   protected  from  pollution.     The  bottom  and   shores  are 

^^ly  covered  with  muck,  decaying  wood  lies  either  in  the  waters 

^     ^ose  to  the  water^s  edge,  a  part  oi  the  border  is  in  a  swampy  con- 

.|^  ^ ion,  and  animal  manure  is  both  in  the  water  and  immediately  on 

.^^  shore  in  considerable  quantities.     The  lot  on  which  this  spring 

fr»  ^^ituated  is  used  as  pasture  for  from  ten  to  fourteen  head  of  cattle. 

j^^^ey  come  to  this  spring  to  drink,  trample  up  the  muck  on  the  bor- 


^^  ^^  ^-  and  the  bottom  of  the  spring,  and  their  droppings  often  fall 


\ 


ler  into  the  water  or  on  to  tlie  immediate  shore,  where  they  may 

"^Mily  pollute  the  spring. 

i^       3t  is  at  once  evident  to  anybody  visiting^  the  spring  that  there 

j^,^,^^^nite  a  large  amount  of  animal  and  vegetable  matter  in  the  spring 

j^^^M  on  its  borders,  the  decay  of  which  pollutes  the  water  to  a 

^"^*«ater  or  less  extent. 

^  The  water  of  this  part  of  the  spring  flows  directly  down  the  basin 
^^[^d  in  about  three  hundred  feet  enters  the  pipes  of  the  water- works 
^^mpany.     The  perfect  cleanliness  of  that  part  of  the  basin  belong- 
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to   the  water-works  eompanj    makes   the  defilement  of   that 

t  on  Mr.  Faircbild's  propertj  most  evident  and  disgusting.    Tbftt 

Hpriiigis  polluted  is  apjiarent  to  the  most  casual  observer.    TbU 

,te  of  things  is  injariog  the  public  liealth  of  Cortland  in  two 

■rays :     The  pollution  of  the  water  with  decaying  wood  and  leaves, 

'lU  innek  into  which  cattle  are  constantly  tramping  with  man  are,  and 

with  manure  and  urine  aa  well  as  with  coustautlj  decaying  aquatic 

'cgetation  which  is  fostered  by  those  conditions;  soch  poUntioD,  I 

I  repent,  undoubtedly  contaminates  the  water  and  injures  it,  from  a 

I  sanitary  point  of  view,  for   public  use  in  the  villfige  of   Cortland. 

[  But  conditions  wbicb  are  so  repulsive  to  the  senses  and  so  e^Hdent 

to  any  one  visiting  the  spot  have  such  an  effect  on  the  minds  of  the 

people  that  hundreds  are  doubtless  deterred  frora  taking  water  from 

the  public  water  supply  and  continue  to  drink  well  water,  which  is 

of  very  doubtful  purity  in  the  village  of  Cortland. 

The  pollution  of  the  stream  is  thus  acting  as  a  source  of  injary 
to  the  health  of  the  citizens  of  Cortland,  by  cansing  many  of  them 
to  continue  to  drink  from  contaminated  wells  when  if  the  springs 
were  kept  pure  they  wonld  undoubtedly  prefer  the  public  water 


mpply. 
For  til 


r  these  two  reasons  —  first,  t>ecause  of  the  actual  pollution  of  the 
water,  atid  secondly,  because  many  are  inilueuccd  to  conlinue  to  drink 
well  water,  by  reaaonof  the  repulsive  character  of  the  pollution  —  the 
condition  of  the  spring  on  the  property  of  Mr.  Pairchild  is  in  my 
judgment  a  ntiisauce  detrimental  to  the  health  and  lives  of  the  citi- 
zens of  Cortland. 

It  docs  not  appear  to  be  in  any  way  necessary  for  the  enjoytnent 
by  Mr.  Fairchild  of  the  use  of  hia  pasture  that  this  spring  shonld  be 
kept  in  its  present  foul  condition.  Four  hundred  feet  frora  the 
spring  above  spoken  of  is  anofher  spring  in  the  same  pasture,  at 
which  cattle  can  easily  dVink  ;  and  the  president  of  the  water  com- 
pany informs  me  that  the  company  have  offered  to  put  up  a  water- 
ing trough  near  the  present  spring  to  keep  it  perpetually  Bupplied 
by  a  small  pii>o  from  the  pumps  of  the  water-works  company. 
Such  an  arrangement  was  made  with  the  owner  of  the  other  half  of 
the  spring,  and  I  saw  the  watering  trough  which  they  had  built  and 
it  seems  to  bo  answering  every  purpose  for  the  watering  of  cattle  in 
the  adjoining  pasture. 

In  order  that  the  spring  which  supplies  Cortland  with  water  shall 
be  kept  in  perfect  sanitary  condition  it  ^vill  doubtless  be  neces- 
sary that  tfio  water-works  company  should  obtain  the  right  to 
clean  and  protect  from  defilement  the  immediate  banks  of  the  spring 
from  which  decaying  matter  may  be  washed  into  the  basin. 

The  public  then  can  hold  the  water  company  responsible  for 
maintaining  the  purity  of  the  supply.  The  water-worKs  company 
allege  that  they  have  endeavored  to  purchase  this  right  or  rather  to 
purchase  so  much  of  the  land  about  the  spring  as  is  necessary  to 
secure  this  privilege,  and  that  the  owner  refases  to  make  any  roa> 
sonable  terms  for  the  land. 
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The  difference  between  these  parties  as  to  terms  should  not  be 
allowed  to  be  a  source  of  serious  ini'ury  to  the  public  health  of  the 
viUage  of  Cortland.  Bather  than  allow  the  continuance  of  the  pres- 
ent condition  of  things  it  seems  desirable  that  in  the  interest  of 
-the  public  health  a  jumcial  determination  of  the  value  of  this  prop- 
erty should  be  made  as  speedily  as  possible  and  the  existing  nui- 
sance abated. 

Very  respectfully, 

JAMES  T,  GAlipiNER, 

Conmlimg  Engineer. 

Report  of  the  Commtitee  on  Drainage,  Sbweraob  and 

Topography. 

^  A  petition  having  been  forwarded  by  a  number  of  citizens  of  the 

tillage  of  Cortland,  complaining  that  a  spring  which  furnishes  the 

pnblic  water  supply  was  being  contaminated,  and  asking  for  an 

abatement  of  the  nuisance,  Consulting  Engineer  Gardiner  was  di- 

I'ected  to  make  an  examination  and  to  report  the  condition  of  the 

^ater  supply  and  to  make  such  recommendations  as  the  conditione 

f^naed  to  require.     On  the  17th  and  18th  he  visited  Cortland,  and 

^is  report  is  herewith  appended  with  the  approval  of  the  committee. 

It  appears  that  the  source  of  the  water  supply  of  Cortland  is  from 

*  l>asin  some  four  hundred  andfifty  feet  long, containing  alarge number 

^^  springs ;  that  the  greater  part  of  this  is  on  land  belonging  to  the 

^*ter- works  company,  while  a  small  portion  belongs  to  a  private 

^wnQr,  with  whom  the  company  have  not  been  able  to  come  to  terms 

^  ^^gards  purchase ;  that  part  of  the  spring  which  is  the  property  of 

^^^  ^ater-works  company  has  been  thoroughly  cleaned  and  protected 

^^ood  defilement  on  the  banks  ;  and  that  tne  part  which  is  the  prop- 

^^y  of  a  private  owner  is  polluted  with  decaying  wood,  muck  and 

^^inial  manure.     It  is  the  drinking  and  standing  place  for  from  ten 

^o  fourteen  head  of  cattle.  The  spring  is,  therefore,  defiled  with  both 

^^inaal  and  vegetable  matters.     The  evident  and  offensive  character 

^^  this  pollution  acts  in  two  ways  to  the  injury  of  the  public  health 

^*  Cortland.     It  actually  contaminates  the  water,  and  being  a  mat- 

^^  of  public  notoriety,  it  so  affects  the  mind  of  the  people  tnat  great 

^^itxbers  are  deterred  from  taking  the  public  water  supply  and  forced 

1^  Continue  drinking  from  wells,  many  of  which  are  doubtless  pol- 

This  state  of  things  undoubtedly  makes  the  condition  of  the  spring 
J  .^  Mr.  Fairchild's  property  a  nuisance  dangerous  to  the  health  and 
^^e  of  the  people  of  Cortland.  We,  thereK>re,  recommend  that  the 
^ndition  of  that  paft  of  the  spring  situated  on  Mr.  Fairchild's  prop- 
^^tv,  the  water  from  which  flows  into  the  public  water  supply  of  the 
ilfage  of  Cortland,  be  declared  a  nuisance. 

We  further  recommend  that  in  order  that  the  public  may  be  able 
^o  hold  the  water-works  company  responsible  for  the  purity  of  the 
^lipply,  that  the  water-works  company  should  acquire  the  right  to 
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clean  and  protect  from  pollution  the  spring  and  its  immediate  banks, 
and  that  in  ease  the  parties  in  interest  are  not  able  to  agree  upon 
terms  for  the  acquiring  of  this  right,  that  in  the  interest  of  the  pub- 
lic health  a  judicial  determination  of  its  value  should  be  made  as 
speedily  as  possible. 

ERASTUS  BEOOKS, 

Chairmauy  CommiMee, 

At  a  meeting  of  the  State  Board  of  Health  on  September  24th,  at 
Albany,  the  above  report  was  presented,  and,  on  motion,  adopted  by 
the  Board,  its  recommendations  approved  and  a  copy  ordered  trans- 
mitted to  the  parties  interested. 

ALFRED  L.  CARROLL,  M.  D., 

Secretary, 


REPORT 


ON  THB 


I'ltACTICAL  OPERATION  OF  THE  SEPARATE 

SYSTEM  OF  SEWERS. 


^Ixe  experience  of  the  committee  on  drainage,  sewerage  and 

^P^^raphy  of  the  State  Board  of   Health,  during  the  past  two 

y^i-^^  has  shown  that  the  great  obstacle  to  the  introduction  of  sew- 

ci^^g^  systems  into  the  villages  and  smaller  cities  of  the  State  is  the 

*^ticipated  cost.     While  there  are  localities  in  many  of  the  villages 

^uieh  at  certain  seasons  suffer  from  accumulations  of  storm-water 

^Poii  the  surface,  the  evils  arising  from  this  source  are  as  nothing 

^nipared  with  those  that  are  due  to  the  accumulations  of  sewage, 

^eluding  excremental  matter  and  slops  in  the  privies,  cess-pools  and 

^titers  about  the  dwellings. 

Ihe  sanitary  problem  usually  presented  is,  to  provide  some  cheap 
*^^^  effective  method  of  carrying  away  the  sewage  proper  from  the 
^^Hages,  and  disposing  of  it  in  such  a  way  as  not  to  create  a  nui- 
^^ce.  In  other  words,  the  accumulation  of  filth  in  the  ground  and 
^^  the  ground  around  the  dwellings  of  people  must,  if  possible,  be 
P^*^vented.  In  the  experience  of  the  State  Board  of  Health,  the 
^^^apest  effective  way  of  accomplishing  this  purpose  is  usuaUy  by 
^^  separate  system  of  sewerage  combined  with  subsoil  drains  for 
^^*>^ing  the  cellars  and  sub-soil. 

^hile  the  separate  system  of  sewerage  has  many  advantages  from 
*^^o  economical  and  sanitary  standpoint,  it  is  comparatively  new,  and 
^^  iias  been  felt  that  its  practical  operation  could  not  altogether  be 
^^'•'eseen.  Difficulties  would  probably  arise  in  practice  which  would 
"^ve  to  be  overcome  by  new  devices.  That  the  Board  might  be 
^^'•oiighly  informed  on  the  practical  working  of  the  separate  sys- 
^'U  in  places  where  it  has  been  tried  for  several  years,  Horace  An- 

'^^Vb,  C.  E.,  was  sent  to  the  city  of  Keene,  New  Hampshire,  and  to 
^^t^n  Island,  to  examine  into  the  operations  of  the  system  in  the 

8*^t  of  the  experience  at  these  places.     His  report  is  herewith  ap- 
^^^ed,  and  it  is  believed  that  the  facts  therein  given  may  be  valu- 

,  ^  not  only  to  this  Board  but  to  the  local  authorities  who  are  con- 

^^^^ring  the  question  of  introducing  the  system  of  separate  sewers. 
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In  general,  the  result  of  Mr.  Andrews'  inquiries  shows  that  the 
working  of  the  separate  system  has  been  eminently  satisfactory,  and 
that  no  practical  diflSculties  of  any  magnitude  have  arisen  in  the 
operation  of  these  small  sewers,  either  in  Keene,  on  Staten  Island 
or  at  Rockaway. 

The  city  of  Schenectady  has  been  contemplating  for  several  years 
the  building  of  a  system  of  sewers.  Prof.  Cady  Staley,  professor 
of  civil  engineering  in  the  Union  University,  made  a  careful 
study  of  the  working  of  the  separate  system  in  many  places 
in  this  country,  and  as  a  result  advised  the  city  to  adopt  it.  He  wrs 
directed  to  make  complete  plans  and  speciiications  for  a  separate 
system  of  sewers  in  Schenectady,  and  the  conti-act  to  build  the  sew- 
ers, according  to  these  specifications,  was  let  to  Mr.  B.  Van  Vranken, 
of  Schenectady,  in  1884. 

We  have  appended  to  this  report  the  specifications  drawn  by 
Prof.  Staley,  and  also  the  bids  of  fifteen  different  contractors  on 
these  specifications.  The  specifications  and  bids  are  given  for  the 
information  of  the  Board,  and  of  localities  and  engineers  specially 
interested. 

Report  on  the  Practical  Operation  of  the  Separate  System  of 

Sewerage. 

James  T.  Gardiner,  Esq.,  Chairman  of  Committee  orX'  Drahuige. 
Sewerage  a/nd  Topography : 

Sir  —  In  accordance  with  your  instructions  I  have  examined  into 
the  working  of  the  separate  system  of  sewerage  at  Keene,  New 
Hampshire,  and  at  New  Brighton  and  Rockaway  in  this  State.  I 
have  endeavored  to  ascertain  not  only  the  thoroughness  with  which 
the  system  of  sewerage  accomplishes  its  object,  but  also  to  discover 
whatever  defects  exist  and  the  methods  that  have  been  proposed  for 
their  remedy. 

I  wish  to  acknowledge  my  indebtedness  for  information  furnished 
me  through  the  courtesy  of  the  Hon.  Horatio  Kimball,  mayor  of 
Keene,  and  Mr.  D.  H.  Sawyer,  the  superintendent  of  the  sewerage 
at  the  same  place,  and  also  to  Mr.  C.  T.  Barrett  of  West  New 
Brighton,  Staten  Island. 

The  Separate  System  of  Sewerage. 

The  separate  system  of  sewers  is  now  generally  understood  to 
mean  that  system  which  has  for  its  object  the  removal  of  all  waste- 
water except  that  furnished  by  rain  and  melted  snow.     The  system 
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naj  or  may  not  carry  the  water  draining  from  the  sab^oil,  but  all 
itorm-water  is  to  be  earef  nlly  excluded. 

In  the  modem  separate  system  as  used  in  this  country  there  are 
KTend  eaeential  features : 

Fird.  The  pipes  carrying  sewage  must  be  of  small  size,  in  order 
that  t  coDsfcant  and  rapid  flow  may  exist  in  them  and  that  accumu- 
htioni  of  solid  matter  obfitmcting  the  sewers  and  generating  gases 
may  be  prevented.  It  is  also  desirable  to  keep  the  pipes  of  small 
Bie  in  order  that  the  water  used  in  flushing  them  may  thoroughly 
dotnae  their  entire  inner  surface. 

8ee(md.  Automatic  flushing-tanks  are  placed  at  the  end  of .  each 
Une  of  pipe  and  are  arranged  to  discharge  a  large  quantity  of  water 
into  the  sewers  at  intervals  so  as  to  cleanse  them  thoroughly. 
.  T%ifd.  Perfectly  free  access  of  air  to  the  sewers  is  essential  not 
onljr  to  ventilate  them,  but  that  the  sudden  rush  of  water  from  the 
fiQd)iiig.tanks  may  not  draw  the  water  from  traps  in  houses  or  force 
sir  through  them. 

There  are  various  accessories  to  the  system,  bat  wherever  the 
■spuate  system  is  in  use  in  this  country  the  above  requisites  are  re- 
garded as  essential. 

The  details  relating  to  the  separate  system  have  already  been  fully 
<l^bed  in  the  reports  of  the  State  Board  of  Health,  and  it  will  be 
^ly  necessary  to  treat  of  them  incidentally  in  referring  to  the  prac- 
^  working  of  the  system. 

Skwebaoe  of  Ebsnb,  New  Hampshire. 

This  was  planned  as  the  result  of  a  memorial,  presented  in  June, 
^883,  to  the  city  coancils  by  the  health  commissioners  of  Eeene,  by 
^.  E.  Waring,  C.  E.  The  work  was  executed  in  1882-3  by  con- 
^fVt  with  the  Drainage  Construction  Company  under  personal  direc- 
tion of  John  Bogart,  C.  E.,  of  New  York.  TTie  inspecting  engineer 
Employed  by  the  city  was  L.  M.  Muzzey,  C.  E.,  of  Boston.  The  sys- 
^^  comprises  the  following  lengths  of  pipe : 
^5  inch.  9,065  feet.  Contract  price  $2  05  per  foot. 

10    «  1J78     "  "  1  34      " 

8    «  2,742     "  "  1  06       " 

6     "  44,806     "  "  90      " 

^figregate  length,  61,232  feet. 
I^e  contract  price  given  above  includes  all  materials  and  expense 
'•ying. 
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There  are  forty-four  flushing-tanks  holding  from  140  to  150  gallons 
of  water  and  capable  of  being  discharged  as  often  as  once  in  six  hours, 
if  necessary.  Each  flush-tank  completed  cost  $63 ;  they  were  built 
with  double  walls  having  an  air-space  between  to  guard  against 
freezing.  Extra  covers  of  wood  have  been  provided  within  the  iron 
covers  as  an  additional  protection  against  frost.  Two  inlets  allow 
the  water  of  Beaver  brook  to  enter  one  of  the  fifteen-inch  mains. 
These  inlets  were  built  at  a  cost  of  $100  each.  There  are  two  out- 
lets, costing  $200  each,  and  flfty-one  man-holes,  costing  $40  each.   * 

The  full  amount  paid  by  the  city  for  plans,  construction,  superin- 
tendence, land  damages,  fees,  etc.,  was  $79,688.85.  The  net  deduc- 
tions from  the  original  contract  price  amounted  to  $8,414.30,  certain 
streets  where  it  seemed  to  the  city  authorities  that  no  connections 
would  be  made  for  a  number  of  years  having  been  omitted  from  the 
general  plan. 

The  surface  formation  in  the  city  of  Keene,  embraced  within  the 
area  covered  by  the  sewerage  is  such  as  to  naturally  divide 
it  into  two  distinct  districts  with  separate  outfalls  for  the  sewers  into 
the  Ashuelot  river.  The  Central  district  embraces  the  central  and 
western  portion  of  the  city.  The  Beaver  brook  district  embraces 
the  eastern  section. 

The  grade  of  the  flf teen-inch  main  of  the  Central  district  averages 
one  in  310,  and  the  laterals  have  in  general  a  grade  of  one  in  250, 
though  there  are  four  or  five  short  lines  whose  grade  is  about  one  ii*^ 
400. 

The  main  of  the  Beaver  brook  district  has  a  grade  of  only  one  ii^» 
800,  and  for  a  few  hundred  feet  from  the  outlet  of  only  one  in  1000 
the  laterals  of  this  line  have  good  grades,  not  less  than  one  in  400. 

In  the  original  plan  only  six  man-holes  were  provided  on  eacl 
district,  but,  as  already  mentioned,  fifty-one  were  built  at  frequei 
intervals  on  the  mains  and  at  junctions  of  pipes  where  they  seeme^  =s 
desirable. 

The  kinds  of  pipe  used  were  the  Boynton,  of  New  Jersey,  tlt-^ 
Akron,  the  Portland  and  English  and  Scotch  pipes.  The  amouin::* 
rejected  was  nearly  the  same  of  each  kind  used,  the  Portland  seemin-^^ 
a  trifle  the  best. 

Hand-holes,  with  loose  covers  extending  about  fifteen  inches 
the  top  of  the  pipes,  were   placed   at  about   every    100   feet 
the  six-inch  sewers,  and  about  every  third  one  of  these  is  replace^^ 
by  a  stand-pipe  rising  to  within  a  short  distance  of  the  surface, 
means  of  the  stand-pipes  the  flow  of  water  at  different  points  can 
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examined  and  the  approximate  position  of  any  obstruction  can  be 
ttoertained.  Wherever  curves  were  made  in  the  pipes,  hand-holes 
were  placed  at  each  end  of  the  curve. 

Carefollj-selected  cement  was  used  in  making  the  joints  between 
sections  of  pipe,  which  were  first  calked  with  twisted  oakum  to  pre- 
rent  the  entrance  of  the  cement. 

Sub-soil  drainage  is  secured  by  means  of  drain-tiles,  nearly.round 
and  noD-poroos,  laid  in  two-feet  lengths,  the  joints  being  wrapped 
about  with  two  thicknesses  of  muslin.  The  tile-drains  are  laid  along- 
side the  sewer  and  at  nearly  the  same  grade;  they  enter  the 
Kwer-pipe,  or  a  man-hole,  about  once  in  300  feet. 

During  the  construction  of  the  sewer,  Y  branches  for  house  con- 
nections were  provided,  and  the  fee  of  $5  is  charged  by  the 
dtj  for  making  such  connection.  Maps,  carefully  drawn  on  a  large 
Kale,  enable  the  exact  location  of  the  stand-pipes,  hand-holes  and 
house  connections  to  be  readily  ascertained.  Distances  from  street 
comers  and  property  lines  to  the  stand-pipes,  hand-holes,  etc.,  are 
opreesed  in  figures  upon  the  maps.  These  maps  are  evidently  quite 
oeential  adjuncts  to  the  system  of  sewerage. 

The  Practical  "Working  of  the  Separate  System   at  Keene. 

The  number  of  families  to  whom  the  sewers  are  now  accessible  is 
720,  besides  seven  manufactories  and  three  hotels. 

The  entire  population  of  Keene,  according  to  the  census  of  1880, 
^as  G,784. 

Water-works  were  introduced  at  Keene  in  1869,  though  the  city 
^ag  not  incorporated  until  1874r. 

The  sewerage  system  is  now  in  complete  working  order,  it  em- 
hraces  every  locality  where  it  is  called  for  and  occupies  some  streets 
^here  it  will  be  but  little  used  for  some  time  to  come.  The  sewer- 
^e  system  was  completed  and  accepted  about  September  1,  1883. 
On  December  1st  of  the  same  year  ninety-one  permits  to  make  house 
connections  had  been  granted,  and  on  January  1,  1885,  the  number 
^^  been  increased  to  213. 

Seweb-Pipes. 

The  sewers  are,  in  general,  laid  at  the  depth  of  six  feet  or  more, 
Qot  only  to  guard  against  frost,  but  to  prevent  them  from  interfcr- 
^^with  the  water-supply  pipes,  which  are  laid  at  a  depth  of  five  feet. 
•^0  trouble  has  been  occasioned  by  frost,  and  probably  none  would 
"*ve  occurred  if  the  pipes  had  been  somewhat  nearer  to  live  eAXti^ycfe. 
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In  Paris,  where  laid  in  earth,  a  depth  of  from  two  and  one-quarter  to 
four  and  one-quarter  feet  was  thought  sufficient  to  protect  the  sewers 
from  frost. 

Notwithstanding  the  great  pains  taken  to  prevent  the  intrusion 
of  cement  at  the  joints,  in  some  places  such  partial  obstructions  were 
discovered  while  testing  the  pipes.  No  stoppage  has  been  noticed 
from  this  cause,  however,  and  in  only  one  instance  has  there  been 
any  stoppage  in  the  mains ;  this  was  in  Dunbar  street,  and  occurred 
from  the  lodgment  of  quicksand,  supposed  to  have  worked  through 
faulty  joints  in  the  pipes.  Two  hand  holes  were  afterward  added 
between  Dunbar  and  Water  streets  to  facilitate  the  removal  of 
obstructions  at  any  future  time. 

It  has  been  noticed  that  when  pipes  are  removed,  which  is  some- 
times the  case  in  making  house  connections,  they  soon  become  very 
badly  cracked  and  unserviceable.  The  cause  of  this  cracking  is  not 
apparent,  and  the  pipes  do  not  seem  defective  as  long  as  they  remain 
in  place  and  are  not  allowed  to  become  dry.  The  defect  mentioned 
is  probably  of  little  consequence  at  Keene,  where  frost  cannot 
reach  the  pipes ;  but,  as  there  is  a  considerable  diflference  in  the 
porosity  of  pipes  and  their  impermeability  is  an  important  element 
in  their  durability,  it  would  be  well  to  carefully  test  them  in  this 
respect  before  accepting  them.  Some  sewer-pipes  will  soak  in  as 
much  as  seven  per  cent  of  their  weight  of  water,  while  others  will 
absorb  less  than  one-haK  of  one  per  cent. 

Roots  of  trees  have  been  noticed  in  places  inserting  themselves 
into  the  joints,  although  they  have  occasioned  no  trouble  at  the 
present  time.  It  would  be  desirable  to  take  special  precautions  to 
prevent  the  intrusion  of  roots  where  the  pipes  are  laid  in  the  neigh- 
borhood of  trees. 

A  very  extensive  growth  of  fungus  has  been  observed  in  the  sewer- 
pipes  ever  since  they  have  been  in  operation,  and  it  does  not  seem 
to  be  diminishing  in  amount.  This  fungus  growth  attaches  itself  to 
the  sides  of  the  pipe  only,  and  it  grows  for  the  most  part  under  the 
water,  which  flows  rapidly  through  the  pipes.  In  the  man-holes, 
where  the  upper  half  of  the  pipe  is  removed,  the  fungus  may  easily 
be  seen  ;  it  is  quite  soft  and  easily  detached,  and  has  not,  thus  far, 
been  the  cause  of  any  obstruction  in  the  pipes.  Last  spring  the  pipes 
were  flushed  with  a  lai*ge  volume  of  water,  by  means  of  hose  attached 
to  the  street  hydrants,  and  the  fungus  was  detached  in  great  quanti- 
ties. When  the  growth  of  fungus  becomes  of  considerable  bulk,  it 
generally  seems  to  be  broken  or  dragged  off  by  the  rapid  current 


^      State  Board  of  Health.  315 

the  flnshing-tanks,  and  it  is,  therefore,  hardlj  probable  that  it 
ever  become  a  source  of  trouble. 

he  frequent  emptying  of  the  flush-tanks,  together  with  the  flow 
ater  from  houses  and  sub-soil  drains,  keeps  a  stream  of  water 
stantlj  running  in  the  mains.     In  the  twelve-inch  pipe  on  Davis 
«t  the  volume  of  water  was  sufficient  to  nearly  half  fill  it. 

Outlets. 

t  the  time  of  my  visit  both  of  the  outlets  were  nearly  three  feet 
the  service  of  the  water  in  the  Ashuelot  river ;  they  consist 
ely  of  fifteen-inch  iron  pipes  projectinga  few  feet  from  the  shore 
slightly  inclined  down  stream.  The  system  of  the  Beaver  brook 
^^^l^xdct  receives  the  drainage  of  a  tannery,  which  imparts  a  reddish 
^^^^t;  to  the  water  ;  the  discolored  water  could  be  plainly  seen  pouring 
the  outlet  of  this  system,  while  at  the  outlet  of  the  Central  dis- 
,  where  the  fall  is  much  more  considerable,  floating  matters  could 
<>^ea6ionally  be  seen  issuing  from  the  moutli  of  the  sewer.  It  was, 
'^^^refore,  evident  that  the  three-feet  head  of  water  did  not  occasion 
*^y  difficulty  in  the  discharge. 

Inuring  high  water  last  spring,  when  the  water  rose  over  eight  feet 
*oo ve  the  outlets,  there  was  still  no  difficulty  experienced  in  the  dis- 
charge, though  it  was  thought,  when  the  plans  were  first  made,  that 
jeup^jnps,  which  were  to  have  been  worked  from  the  city  water 
^^Pply,  would  be  required  at  the  outlets. 

There  is  a  slight  bend  in  the  river  at  the  Central  district  outlet, 
*n(i  jggi;  spring  the  bank  at  the  outlet  was  somewhat  disturbed  by  the 
current^  which  also  washed  sand  in  front  of  the  outlet-pipe,  yet  it 
^^  found  that  the  flow  of  sewage  was  sufficiently  strong  to  pre- 
®^^^e  a  clear  opening  througli  the  sand  that  was  heaped  up  in  front 
^^  the  outlet. 

Man-Holes. 

The  man-holes  are  covered  with  close  covers  of  iron,  so  that  their 
Unction  is  not  that  of  ventilation.  Up  to  the  present  time  the  man- 
^l^B  have  been  of  use  chiefly  as  a  convenient  means  of  inspecting 
^  flow  in  the  pipes.  The  experience  of  a  number  of  years  will  be 
^^ed  before  a  correct  opinion  can  be  formed  as  to  the  exact  num- 
^^  of  man-holes  that  are  really  necessary.  An  expenditure  of  about 
^^'jSCO  was  required  to  provide  the  thirty-nine  man-holes  not  in- 
^^^ed  in  the  original  plan.     It  might  have  been  more  economical 

^  We  dispensed  with  these  extra  man-holes,  even  if  their  absence 
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should   render  the  removal  of  obstructions  somewhat  more   diffi- 
eult. 

When  high  water  occurs,  the  interior  surfaces  of  some  of  the  man- 
holes in  the  lower  part  of  the  city  become  coated  with  filth,  and  it 
is  necessary  to  give  these  a  thorough  cleaning  when  the  water  has 
permanently  subsided. 

Flushing-Tanks. 

There  are  now  forty-five  flushing-tanks  in  use,  one  new  one  hav- 
ing been  built  in  1884,  and  one  of  the  original  tanks  having  been 
moved  on  account  of  the  extension  in  Washington  street. 

Owing  to  precautions  taken  in  building  the  tanks,  and  to  the  fre- 
quent disturbance  of  the  water  when  they  empty,  there  has  been  no 
trouble  from  freezing,  even  in  the  most  severe  weather. 

Water  is  supplied  to  the  tanks  through  a  one-quarter-inch  faucet, 
which  is  but  partially  opened.  The  tanks  are  filled  in  about  eight 
hours,  and  their  entire  contents,  about  150  gallons,  are  then  dis- 
charged by  a  large  bell  siphon  in  about  sixty  seconds  ;  this  is  equiva- 
lent to  a  discharge  of  two  and  one-half  gallons  per  second. 

If  a  six-inch  branch  pipe  were  perfectly  clean  and  there  were  no 
house  connections  it  would  require  nearly  three  gallons  per  second,  to 
fill  it  entirely  if  it  were  laid  with  a  grade  of  one  in  300,  or  three  and  a 
quarter  gallons  per  second,  with  a  grade  of  one  in  250.  Since  many  of 
the  laterals  are  laid  with  a  steeper  pitch  than  one  in  250,  it  is  probable 
that  in  some  of  these  the  fiush  does  not  entirely  fill  the  pipe,  still  no 
trouble  has  yet  been  met  with  owing  to  insufficient  flushing,  and, 
except  for  the  fungus  growth,  the  pipes  are  kept  in  a  clean  condi- 
tion and  very  little  odor  is  perceptible  in  them. 

The  same  difficulty  in  keeping  the  supply-cocks  of  the  flushing 
tanks  from  being  stopped  by  sediment  has  been  met  with  at  Keene, 
as  at  Memphis,  Tenn.,  though  to  a  less  extent. 

At  Memphis  it  has  been  stated  by  Mr.  Wm.  BL  Baldwin,  who  in- 
spected the  sewerage  system  in  the  spring  of  1884,  that  the  muddy 
character  of  the  water  furnished  by  the  public  works  sometimes 
causes  the  supply-pipes  to  become  stopped,  and  one  man  was  em- 
ployed almost  exclusively  for  looking  after  the  pipes  supplying  the 
flushing-tanks  with  water.  The  tanks  are  fed  by  such  a  small 
stream  that  the  very  unfit  muddy  water  supplied  has  a  tendency  to 
silt  them  up  and  stop  the  flow.  The  inspector  had  to  open  the 
cocks  full  way  and  blow  out  the  silt. 

At  Keene  the  visits  of  the  inspector  are  made  about  once  in  two 
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ks,  and  although  the  purity  of  the  water  supplied   generally 
that  no  stoppage  occurs,  still  there  have  been  occasions  wh» 
or  two  cocks  were  found  to  be  clogged.     Even  with  the  pure 
,  sediment  is  to  be  feared  when  repairs  are  made  in  the  wate 
ns,  and  the  flushing  tanks  can  then  become  inoperative, 
simple  expedient  has  been  proposed  that  would  seem  to  bt 
tive  in  preventing  clogging  of  the  faucets.     This  would  consist 
float  placed  in  the  tank  and  so  connected  with  the  cock  that  the 
r  would  be  automatically  turned  on  under  full  head  when  the 
rose  nearly  to  the  top  of  the  tank.     Thus  for  a   few  minutes 
re  the  water  was  discharged  from  the  tank  the   cock  would  be 
fully  on  and  the  sediment  would  be  blown  out  before  it  had 
8^<5C5iimulated  in  a  quantity  suflicient  to  stop  the  flow  altogether. 

the  successful  operation  of  the  separate  system  is  to  a  great  ex- 
dependent  upon  the  efficiency  of  the  flush-tanks,  and,  since  in 
cases  very  pure  water  would  not  be  available  for  flUing  the 
some  device  for  insuring  the  certain  action  of  the  latter,  even 
th  very  muddy  water,  should  certainly  be  perfected. 
When  the  tanks  are  inspected  in  winter,  at  times   when  snow  lies 
deeply  on  the  ground,  a  bad  place  is  sometimes  made  in  the  street, 
interfering  with  driving.     It  might,  therefore,  be  desirable  to  place 
the  tanks  a  httle  to  one  side  of  the  traveled  roadway. 

A.t  Eeene  the  mains  were  thoroughly  flushed  last  spring  by  turn- 
^g"  'vrater  into  the  tanks  from  the  street  hydrants,  a  hose  being  used 
^^^  the  purpose.  By  this  means  the  fungus  growth  was  removed 
^^^  the  most  part.  It  would  be  much  more  convenient  at  places 
^liore  such  extra  flushing  seems  desirable  to  have  an  arrangement 
pro  voided  by  means  of  which  water  could  be  turned  into  the  sewer- 
P'P^^  directly  from  the  water-mains  without  the  necessity  of  emplpy- 
^*°ff   hose. 

Sub-soil  Drainage. 

'^^  lie  sewerage  system  at  Keene  has  not  yet  been  in  operation  for  a 
^^c^ient  length  of  time  to  enable  a  correct  judgment  to  be  formed 

^^^  the  efficiency  of  the  sub-soil  drains. 

"^^  well-known  authority  has  said :  "  In  all  works  of  sewerage  in 
^^r  to  get  their  full  benefit  it  is  requisite  that  provision  should  be 

^^e  for  the  drainage  of  the  sub-soil.  The  mere  fact  of  carrying 
^^^  a  system  of  sewerage  and  being  obliged  to   cut  through  various 

*^^ta  of  a  more  or  less  retentive  character  is  naturally  a  means  of 
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securing  to  a  great  extent  sub-soil  drainage ;  but  it  is  not  well  to  d< 
pend  entirely  upon  the  intersection  of  various  geological  formation! 
as  it  has  been  shown  that  drainage  works  when  first  brought  int 
operation,  or  during  their  construction  have  had  greater  effect  i 
drying  the  sub-soil  and  in  reducing  the  rate  of  death  arising  fror 
phthisical  disorders,  than  has  been  secured  in  after  years.  This  ma 
be  accounted  for  from  the  fact  that  the  drainage  of  the  sub-soil  wa 
more  perfect  prior  to  the  complete  consolidation  of  the  sewei 
trenches  than  it  has  been  subsequently."  The  earth  with  whic 
sewer-trenches  are  filled  is  seldom  as  compact  as  it  was  previous  to  th 
excavation,  sometimes  a  layer  of  gravel  or  sand  is  placed  over  th 
sewers,  which  should  in  that  case  be  embedded  in  clay,  and  thus  th 
sub-soil  secures  permanent  drainage.  At  Keene  the  contract 
specify  that  the  filling  over  the  sewer-pipes  shall  be  of  fine,  dr 
earth. 

It  appears  evident,  therefore,  that  the  efliciency  of  the  tile-drair 
cannot  be  readily  ascertained.  At  some  places  in  Keene  the  eul 
soil  has  been  much  dried  and  wells  have  failed  since  the  sewers  wei 
built.  This  may  be  due  to  the  sub-soil  drains  or  merely  to  the  diggin 
of  the  sewer-trenches. 

The  actual  amount  of  water  flowing  from  the  tile-drains,  if 
could  be  ascertained,  would  enable  a  judgment  to  be  formed  as  1 
their  efficiency.  At  Memphis  where  the  sewers  have  been  laid  foi 
years  a  very  perceptible  drying  of  the  sub-soil  is  said  to  have  take 
place,  but  it  is  uncertain  as  to  the  amount  of  drying  that  can  be  a 
cribed  to  the  tile-drains.  It  would  certainly  8eem  that  agricultur 
tiles  laid  as  at  Keene  would  have  some  effect  in  diminishing  tl 
water  in  the  sub-soil.  It  would  doubtless  be  well  to  lay  branches  t 
the  cellars  when  house  connections  are  made  with  the  sewers,  espe 
iaily  where  the  houses  are  at  some  distance  from  the  latter.  If  it 
necessary  to  discharge  the  ground-water  into  the  sewers  it  migl 
with  comparative  safety  be  done  at  the  man-holes  where  agate  coul 
be  provided  to  prevent  the  backing  up  of  sewage  during  the  coi 
tinuance  of  high  water,  or  in  the  event  ot  the  sewer-pipe  becomin 
obstructed.  At  Keene  there  is  certainly  danger  of  sewage  bein 
forced  up  the  sub-soil  pipes  in  the  lower  part  of  the  city,  whenevc 
the  water  is  high  in  the  river,  and  if  the  sewer  should  be  obstructe 
the  sub-soil  might  be  extensively  flooded  with  sewage  before  the  ol 
struction  was  discovered  and  removed. 
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Storm-watek. 

Surface-water  is  removed  at  Keene  partly  by  means  of  two  sewers 
of  large  size,  which  formerly  received  a  certain  amount  of  house- 
drainage.  These  sewers  follow  lines  of  natural  drainage,  and 
although  by  special  resolutions  of  the  city  council  passed  last  sura- 
^^Ty  they  can  no  longer  be  used  as  public  sewers,  they  still  relieve 
the  ground  of  much  storm-water.  In  parts  of  the  village  outside  of 
the  drainage  area  of  these  sewers,  storm-water  is  for  the  most  part 
^^*^^ed  oflf  in  ditches  at  the  sides  of  the  streets; 

House  Connections  and  General   Administration. 

In  order  to  fully  describe  the  methods  adopted  for  making  house 
^^nections,  the  precautions  that  have  been  taken  to  insure  the  per- 
^©ct  working  of  the  separate  system  at  Keene,  and  also  the  plans 
^hat  have  been  there  devised  for  the  future  administration  of  the 
^ystem  as  regards  its  care  and  management,  the  following  ordinance 
^®  quoted  without  abridgment : 

-^n  ordinance  to  regulate  the  house-drainage  and  the  connections 
with  the  public  sewers. 

£e  it  ordained  hy  the   City  CounciU  of  the  city  of  Keene^  as 
follows: 

Sechon  1,  The  general  care  and  management  of  the  new  sewers 

^ow^  in  process  of  construction  by  the  Drainage  Construction  Com- 

P^oy,  in  Keene,  shall  be  vested  in  a  board  of  water  commissioners, 

*iter  the  same  shall  have  been  completed  and  turned  over  to  the 

^^^7'%   agreeably  to  the  contract  between  said  company  and  the  city, 

^^^  their  power  shall  be  subject  to  any  limitations  and  restrictions 

^'Jt^ned  now  or  hereafter  in  any  ordinance,  regulation  or  order  of 

"^  <iity  councils ;  and  the  members  of  said  board  shall  receive  such 

^'^J^ensation    for    their  services   as   may   be   determined  by   the 

^otkQils,  but  they  shall  incur  no  debt  against  the  city,  except  for 

^ec^^gary  repairs  and  care,  unless  ordered  by  the  board  of  mayor  and 

^^^^^tnen. 

§   2.  The  person  serving  as  superintendent  of  water-works  shall 

^^  l^e  superintendent  of  sewers,  and  lie  shall  receive  such  additional 

^^X^ensation  for  his  services  as  the  councils  may  from  time  to  time 

^^nnine.     Said  superintendent  of  sewers  shall  have  supervision  of 
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the  construction  and  repair  of  all  house-drainage,  and  after  the  com> 
pletion  of  the  original  contract,  shall  superintend  all  repairs  of  said 
sewers  and  their  connections ;  and  he  shall  keep  a  description,  with 
plans,  of  the  sewer  and  connections,  and  an  account  of  all  expenses  in 
his  department,  all  under  the  directions  of  the  water  commissioners. 

§  3.  Before  any  house-drain  shall  have  been  connected  with  said 
sewers,  the  owner  thereof,  or  applicant,  shall  pay  to  the  superintend- 
ent of  sewers  the  following  fees,  viz. :  For  every  house-drain, 
$5  for  the  connection.  And  all  persons  who  have  made  such  con- 
nections, or  shall  have  made  them  before  the  completion  of  said 
sewers,  shall  pay  said  fees.;  and  their  connections,  drains,  etc.,  shall 
be  subject  to  this  ordinance  in  all  respects,  and  the  superintendent  of 
sewers  shall  see  that  all  such  connections,  drains,  etc.,  conform  to  the 
requirements  of  this  ordinance.  All  moneys  collected  by  the  super- 
intendent of  sewers  shall  be  paid  to  the  city  treasurer  twice  a  month, 
and  the  treasurer  shall  keep  tlie  same  as  a  separate  fund. 

§  4.  No  plumbing,  house-drainage  or  connections  shall  be  done  or 
made  in  connection  with  the  sewer  by  any  person  not  licensed  to  do 
snch  work  by  the  board  of  mayor  and  aldermen,  under  a  penalty 
of  $20. 

§  5.  The  following  regulations  shall  govern  the  planning  of  all 
house-drainage  and  house  connections  with  sewers : 

1.  For  each  building  there  shall  be  a  separate  connection  with  the 
public  sewer  of  four-inch  salt  glazed  vitrified  pipe,  which  may  ex- 
tend from  the  sewer  to  within  five  feet  of  the  house,  and  from  thence 
the  house-drain  shall  be  of  cast-iron  pipe,  satisfactory  to  the  super- 
intendent of  sewers,  and  shall  extend  upwards,  so  that  its  upper 
terminus  shall  communicate  directly  with  the  open  air  in  a  manner 
which  shall  secure  perfect  ventilation.  That  portion  of  the  soil  or 
ventilation-pipe  above  all  fixtures  may  be  of  material,  and  dimensions 
satisfactory  to  the  superintendent  of  sewers. 

2.  No  trap  or  any  manner  of  obstruction  to  the  free  flow  of  air 
through  the  whole  course  of  the  drain  and  soil-pipe  will  be  allowed. 

3.  Every  fixture  shall  be  effectually  trapped.  No  sink-drain  pipe 
shall  be  more  than  one  and  one-fourth  inches  in  diameter. 

4.  No  privy-vault  or  cess-pool  shall  be  connected  with  the  house- 
drain  or  sewer.  When  water-closets  take  their  place,  they  shall  bo 
thoroughly  cleaned  out,  and  filled  with  fresh,  dry  earth. 

5.  No  sub-soil  drain  shall  be  connected  with  the  house-drain  at 
any  point,  the  house-drain  being  made  and  kept  absolutely  tight  for 
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\\\e  ^^Qcxoval  of  foul  water  without  the  least  opportunity  for  escape 
\uto  "tile  soil ;  and  drain-pipe,  waste-pipe  or  rain-water  conductors 
s\iaft  "Under  no  circumstances  be  connected  with  the  house-drain. 

6.  Every  water-closet  shall  be  adequately  flushed  with  water  from 

a  (istepn  above  it ;  except  that,  where  a  cistern  is  liable  to  freeze, 

other  methods  may  be  permitted,  provided  that  thorough  flushing  is 

secured.     No  closet  shall  be  used  which  has  a  space  between  two 

water   seals    of   more    than   200   inchies   capacity,  or    which    has 

such  space  of  any  capacity,  every  part  of  the  walls  of  which  is  not 

thoroughly  flushed  and  washed  at  each  use  of  the  closet.     Every 

water-closet  apartment  shall  have  a  direct  means  of  ventilation  into 

the  open  air. 

7.  All  soil  and  waste-pipes  shall  be  as  direct  as  possible,  and  all 
parts  of  the  work  shall  be  so  arranged  that  they  may  be  at  all  times 
readily  examined  and  repaired.  Before  the  fixtures  arc  placed  in 
connection  with  the  plumbing  work  of  any  house,  and  before  the 
Boil-pipe  is  connected  with  the  drain,  the  outlet  of  the  soil-pipe  and 
all  openings  into  it  shall  be  hermetically  sealed ;  the  pipe  shall  then 
be  filled  with  water  to  its  top  and  every  joint  shall  be  carefully  ex- 
amined for  leakage,  and  all  leaks  shall  be  securely  closed  before  con- 
nections with  the  soil-pipe  are  made. 

§  6.  All  drain-laying,  repairs  and  connections  shall  be  made  accord- 
ing to  the  following  rules,  and  if  any  drain  be  constructed  or  repaired, 
or  any  excavation  made  for  that  purpose  without  a  permit  in  writing 
from  the  superintendent  of  sewers,  or  in  a  mode  different  from  that 
PJ'^Bcribed  herein,  the  person  doingsuch  work  and  the  owner  or 
•  *gent  directing  the  same  shall  respectively  be  liable  to  a  penalty  not 
Receding  $20  and  the  person  doing  such  work  shall  also  forfeit  his 
"^se  for  a  period  of  six  months. 

Rules  for  Drain-Laying. 
^-  Before  any  connection  with  the  public  sewer  is  made,  or  any 
™^i8e^rainage  put  in,   or  any  repairs  on  them,  a  permit  must  first 
obtained  and  the  plan  proposed  approved  by  the  superintendent 
^^  ^wers. 

^«  No  pipes  or  other  materials  for  drains  can  be  used  till  they 

^^^  been  examined  and  approved  by  the  superintendent  of  sewers. 

"  the  work  must  be  inspected  by  hira  and  done  to  his  satisfaction. 

^.  In  opening  any  street  or  public  way,  all  materials  must  be 

Placed  where  they  will  cause  the  least  practicable  inconvenience  to 
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the  public,  and  the  whole  inclosed  with  sufficient  barriers  and  prop- 
erly lighted  at  night  from  the  beginning  to  the  end  of  the  work. 

4.  No  street  shall  be  opened  until  the  Y  branch  of  the  sewer  and 
the  entire  course  of  the  drain  to  be  laid  shall  have  been  preciselj 
staked  by  the  superintendent  of  sewers. 

5.  The  least  inclination  that  can  be  allowed  for  bouse  drains  is  one 
in  sixty,  without  the  written  permission  of  the  superintendent  of  sew- 
ers. 

6.  In  the  "  house  connection "  every  joint  shall  be  laid  with 
gasket  and  cement,  and  bedded  in  hydraulic  concrete  at  least  four 
inches  in  depth.  The  house-drain  and  soil-pipe  must  be  calked 
with  lead  so  as  to  be  both  water  and  air-tight.  All  joints  must  be 
satisfactory  to  superintendent  of  sewers. 

7.  The  ends  of  all  pipes  not  to  be  immediately  connected  are  to 
be  securely  closed  water-tight,  with  imperishable  materials.  The 
inside  of  every  drain,  after  it  is  laid,  must  be  left  smooth  and  clean 
throughout  its  entire  length,  and  true  in  line  and  grade. 

8.  The  back-filling  over  drains,  after  they  are  laid,  must  be  pad- 
dled or  rammed,  all  water  and  gas-pipes  protected  from  injury  or 
settling,  and  the  surface  of  the  street  made  good  within  forty-eight 
hours  after  the  completion  of  that  part  of  the  drain  lying  wid^ 
the  public  way. 

§  7.  This  ordinance  is  to  take  effect  from  its  passage,  with  this 
reservation,  to-wit :  that  nothing  in  it  shall  be  construed  in  a  sense 
that  will  relieve  the  joint  standing  committee  on  sewers  and  drains 
from  the  performance  of  certain  specific  duties  in  relation  to  the 
sewers  during  their  construction  as  provided  in  a  joint  resolution 
passed  January  18, 1883,  nor  to  authorize  any  connection  with  the 
main  sewer  until  the  same  is  delivered  to  the  city  by  the  Drainage 
Constniction  Company  as  per  terms  of  their  contract. 

Passed  July  21, 1883. 

There  are  diflorent  opinions  as  to  the  advisability  of  dispensing 
with  the  running  traps  in  the  house-drains ;  if  they  are  not  used  the 
inhabitants  should  certainly  be  warned  of  the  dangers  that  may  arise 
from  defective  traps,  dangera  that  will  be  considerable  with  the  sep- 
arate system,  for,  if  the  water-seal  is  once  broken,  the  air  from  the 
house-drains  and  sewers  will  be  forcibly  driven  into  the  houses 
whenever  the  flushing- tanks  are  discharged. 

When  a  house  is  to  be  left  vacant  for  several  weeks,  it  would  be 
well  to  require  the  occupants  to  apply  to  those  in  charge  of  the  sew- 
erage system,  that  they  may  cause  the  traps  to  be  filled  with  crude 
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lor  g^cerino  that  thus  evaporation  may  be  prevented.     If  the 

sbould  be  left  to  the  attention  of  the  occupants  themselves^ 

lionld  very  probably  be  disregarded,  or  some  unsuitable  oil,  like 

le  or  linseed,  would  be  used  as  the  only  cheap  article  readily 

ible. 

Oretse-traps  are  regarded  as  desirable  adjuncts,  but  their  use  is 

eompulsory  at  Keene,  as  it  is  thought  that  stoppages  will  occur 

the  four-inch    house-drains   before  the    sewers     become    se- 

Ij  obBtmcted.     Only  one  house-drain  has  been  stopped,  as  yet, 

that  was  from  a  mass  of  coffee-grounds,  tea  leaves  and  grease. 

were  no  water-closets  in  the  house  in  which  the  stoppage  oc- 

and  no  means  of  thoroughly  flushing  the  drain. 

OOST  OF   SSWSBAOE   SySTEM   AND   ExPENSB   OF    MAINTENANCE. 

Allowing  for  the  usual  increase  of  population,  the  city  of  Keene 

Id  have  had  about  7,100  inhabitants  in  1884.    A  debt  of  $70,000, 

interest  at  four  per  cent,  was  incurred  for  the  construction  of 

lewera,  to  meet  the  interest  of  which,  a  tax  of  $2,800  per  year 

llofied.    The  principal  of  the  debt  is  to  be  paid  off,  in  four  install- 

itB  of  $15,000  each,  in  1905,  '6,  '7,  and  '8  and  the  remaining 
110,000  in  1909. 

;  Daring  the  year  ending  December  1,  1884,  the  entire  cost  of  ex- 
buion  and  maintenance  was  $1,161.29.^ 

!  In  1884  there  were  1,795  polls;  the  rate  of  taxation  was  $1.15 
iv$100,  and  the  total  valuation  of  the  city  was  $5,922,013. 
,  It  is,  therefore,  evident  that  the  construction  of  the  sewers  has 
bt  imposed  a  very  heavy  burden  upon  the  tax  payers,  since  the 
mt  conld  now  be  paid  by  a  tax  of  $1.18  per  $100,  while  the  actual 
iMof  maintenance  during  1884,  amounting  to  $678.04,  would  have 
ken  covered  by  a  tax  of  less  than  twelve  mills  per  $100. 

The  general  sentiment,  at  Keene,  is  one  of  satisfaction  regarding 
iie  operation  and  expense  of  the  sewenige  system. 

EXPERISKOB   Wmi   THE   SEPARATE    SySTEM    AT    NeW    BrTGHTON    AND 

AT  Rock  AWAY. 

Although  at  these  places  the  separate  system  has  not  been  used  on 
I  Urge  scale,  an  account  of  its  practical  operation  will  be  of  interest 
■nee  this  system  is  said  to  l)e  especially  adapted  for  small  villages 
■nd  hamlets  or  even  for  groups  of  houses  of  very  limited  number. 

At  New  Brighton  two  lines  of  pipes,  without  laterals,  are  in  use. 
Both  of  these  lines  were  designed  to  serve  as  mains,  and  they  were 
of  iodi  t  size  as  would  Bceoinmodate  a  large  number  of  houses. 
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One  line  of  pipes  is  3,700  feet  long ;  it  has  at  places  an  iu< 
tion  as  small  as  one  in  400.  At  the  outlet  this  pipe  is  nine  ii 
in  diameter,  diminishing  to  eight  inches  and  then  to  six  in< 

There  is  one  flushing-tank  at  the  end  of  this  line  discharging 
gallons  once  every  three  or  four  hours;  only  about  forty  honsesl 
made  connection  with  the  sewer  on  this  line. 

The  second  line  of  sewers  at  New  Brighton  is  4,000  feet  in  It 
without  laterals,  and  of  four,  five,  six,  seven  and  eight  inches  in? 
ameter,  increasing  toward  the  outlet.     A  flushing-tank  has  been; 
placed  at  the  end  of  this  line,  and  it  is  the  design  to  place  a 
one  at  the  commencement  of  the  eight-inch  pipe. 

Man-holes  have  been  placed  at  intervals  along  the  lines  of  se^ 
these  have  gratings  over  them  so  as  to  admit  the  air  freely, 
doubtful  whether  open  covers  to  the  man-holes  are  advisable  fori 
purpose  of  ventilation,  as  they  will  serve  to  prevent  the  air  fromi 
ing  drawn  through  the  soil  pipes  in  the  houses  when  the  fluj 
tanks  discharge.  The  pipes  in  the  separate  system  of  sewenj 
probably  in  less  need  of  ventilation  than  the  soil-pipes  of  the 
The  metropolitan  board  of  works  of  London,  as  the  result  of 
experience  during  twenty  years,  have  said  that  ^Hhemosteffii 
mode  of  preventing  the  escape  of  offensive  efliuvia  from  the 
is  to  provide  them  with  such  a  copious  supply  of  water  that  thej 
composing  matter  within  tliem  shall  be  diluted  and  removed 
any  noxious  gases  have  been  generated ; "  this  is  precisely  wl 
done  in  the  separate  system,  but  from  the  nature  of  the  case  a 
effectual  flushing  cannot  be  given  to  the  soil-pipes.  WTiere  rni 
traps  are  dispensed  with,  as  at  New  Brighton  and  Keene,  the  1 
quent  flow  of  air  through  the  soil-pipes,  from  the  suction  pi 
by  the  water  discharged  from  the  flush-tanks,  is  probably  as 
a  method  of  oxidizing  the  filthy  matters  in  the  house-drains 
soil-pipes  as  can  be  readily  devised  ;  hence  the  covers  of  the 
holes  should  be  tight,  so  as  to  render  the  draught  through  the 
pipes  as  powerful  as  possible. 

Only  one  stoppage  has  occurred  in  the  pipes,  and  that  was 
tomato  can,  which  might  easily  have  been  kept  out  of  the  pipe 
proper  oare. 

Sub-soil-pipes  were  laid  in  the  same  trenches  with  the  aewer-p" 
but  entirely  independent  from  them.     Difficulty  was  ezperieno 
laying  the  sub-soil-pipes  from  the  intrusion  of  earth ;  eepeciaU 
heavy  showers  occurred  unexpectedly,  when  large  qnantitieB  of  e 
would  be  washed  into  the  pipes.     No  bianches  were  led  up  to 
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cellars  from  the  sub-soil-pipes.  Large  grease-traps  placed  outside  of 
the  houses,  and  ventilated  by  special  pipes  running  up  to  the  roofs, 
are  used  to  some  extent,  and  are  said  to  be  eflScient  in  preventing 
grease,  etc.,  from  passing  into  the  house-drain. 

Drains  from  the  cellars  leading  directly  to  the  sewers  have  been 
proposed,  but  these  would  have  to  be  provided  with  a  gate  to  pre- 
vent sewage  from  backing  up  when  an  obstruction  occurred  in  the 
pipes,  and  the  end  of  the  drain  passing  into  the  cellar  would  require 
to  be  well  sealed  by  a  deep  trap,  and  some  arrangement  would  be 
Deeded  for  supplying  the  latter  with  water  as  rapidly  as  it  evaporated. 

This  arrangement  would  be  a  dangerous  and  unsanitary  one  un- 
Iwvery  unusual  care  was  taken,  and  it  cannot  be  recommended  for 
poeral  adoption. 

Connections  with  the  sewers  are  made  by  breaking  a  hole  in  the 
top  of  the  latter  and  cementing  a  saddle-piece  with  a  T  connection 
^I'^the  hole,  so  that  the  house-drainage  is  discharged  into  the  top 
rffte  pipe.  Traps  in  the  house-drains  are  considered  objectionable 
ttteoding  to  cause  stoppages  in  the  drain  while  any  object  that  has 
^Beessfully  passed  through  the  house-drain  is  said  never  to  occasion 
•j  difficulty  in  the  sewers. 

At  Wave  Crest,  Eockaway,  L.  I.,  a  four-inch  sewer  has  been  laid 
•Boss  a  salt  marsh  for  a  distance  of  2,800  feet.  This  small  pipe  is 
•■riy  level,  the  total  fall  being  only  three  inches,  yet  during  the 
>iae  years  in  which  it  has  been  in  use  no  stoppages  have  occurred 
•d  no  trouble  of  any  sort  has  been  met  with.  There  are  twenty- 
fcee  houses  on  this  line  of  pipe,  most  of  which  have  three  water- 
•liietg  and  one  or  two  bath-tubs.  A  flush-tank  at  the  end  of  the  line 
rfpipe  18  supplied  by  means  of  a  wind-mill. 

lie  results  of  experience  with  the  separate  system  at  New 
Brighton  indicate  that  the  principal  difficulties  to  be  met  with  are 
flwee  of  administration.  In  small  places,  where  it  is  difficult  to 
<^n  constant  inspection  by  persons  thoroughly  acquainted  with 
^iHwe  essentials  necessary  for  the  perfect  working  of  the  system, 
trouble  may  be  expected  from  careless  supervision  and  from  bad 
^wkmanship  in  making  house  connections.  Strict  ordinances  are 
^*®c«8ary,  and  too  great  care  cannot  be  taken  to  see  that  they  are 
^Hmmghly  enforced. 

There  may  be  places  where  good  administration  could  be  obtained 
"WUgh  companies  formed  by  those  of  the  residents  who  thoroughly 
•Pl^eciate  the  sanitary  needs  of  the  community.  Such  companies 
^oold  provide  the  people  with  sewerage  in  very  much  the  same  way 
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that  gas  and  water  are  now  frequently  furnished.  The  financial  sm 
of  a  corporation  formed  for  the  purpose  of  providing  a  means  for  sei 
disposal  would,  however,  not  be  as  well  assured  as  though  its  obj 
was  to  supply  wants  more  generally  felt.  It  is  not  improl 
that  public  sentiment  would  be  more  alive  to  defects  in  the  adi 
tration  of  a  company  of  private  individuals  than  would  be  the 
the  matter  was  in  the  control  of  the  village  authorities.  In  toi 
and  villages  where  an  enlightened  public  sentiment  exists^  it 
be  in  the  interest  of  economy  to  keep  the  control  of  the  sewage 
the  hands  of  the  local  government,  in  which  case  special  care  6h< 
be  taken  to  secure  competent  inspection  and  faithful  workmans 

HORACE  ANDREWS,  J«. 

Albany,  Jomuary  30,  1885. 


Specifioations  for  Sewebs  in  the  Cnr   of  Schenectady,  N. 

1.  The  sewers  shall  be  constructed  of  glazed  earthenware 
pipe  of  the  best  quality  (except  under  the  Erie  canal,  where  it 
be  of  iron),  which  shall  be  provided  with  Y  branch  connections 
four  inches  in  diameter  on  each  side  opposite  every  lot  in  front 
which  it  passes. 

2.  They  shall  be  located  on  the  lines  shown  on  the  plans  of 
work,  and  will  be  staked  out  by  the  engineer.     This  line,  when 
practicable,  will  be  on  the  center  line  of  the  street.     The  commii 
however,  reserve  the  right  to  move  the  line  of  sewers  to  the  right 
left  whenever  obstructions  are  met  which  render  a  change  of 
desirable. 

3.  The  contractor  will  be  required  to  preserve  all  stakes 
bench  marks  until  permission  is  given  by  the  engineer  to  re 
them. 

ExcavationB, 

4.  All  excavation  shall  be  by  open  cut  from  fhe  surface.  Ifo 
neling  will  be  allowed,  except  written  permission  be  previously 
tained  from  the  engineer. 

5.  Whenever  tlic  material  is  of  such  a  nature  as  to  allow  it, 
excavation  up  to  the  greatest  horizontal  diameter  of  the  pipe 
be  made  to  conform  to  the  shape  of  the  pipe  to  be  laid  in  it.  Abo* 
this  line  the  cut  may,  iu  ordinary  cases,  be  carried  to  the  surfiuje* 
such  a  slope  as  the  contractor  may  choose. 
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6.  Should  the  contractor  think  it  best  to  keep  the  sides  of  the  ex- 
cavation vertical,  by  bracing  or  otherwise,  it  is  expressly  understood 
that  it  shall  be  done  at  his  own  cost. 

7.  The  sides  of  the  excavation,  whenever  it  shall  be  necessary  in 
the  opinion  of  the  engineer,  shall  be  supported  by  suitable  plank 
and  shoring,  but  no  allowance  will  be  made  therefor  unless  the  same 
is  left  in  the  trench  by  written  order  of  the  engineer. 

8.  The  excavation,  at  the  bottom,  is  to  be  made  and  shaped  as 
nearly  as  possible,  to  fit  the  lower  half  of  the  pipe  to  be  laid,  with 
holes  cut  at  the  joints  for  the  sockets  to  rest  in,  so  that  the  pipes 
shall  have  a  uniform  bearing  on  the  ground  from  end  to  end.  The 
excavation  at  the  joints  shall  be  at  least  six  inches  outside  of  the 
joints  to  enable  the  joints  to  be  perfectly  cemented. 

9.  At  the  height  of  half  the  diameter  of  the  pipe  from  the  bot- 
tom, that  is,  at  the  height  of  the  greatest  diameter  of  the  pipe,  all 
trenches  are  to  be  eighteen  inches  wider  than  the  greatest  diameter 
of  the  pipe  to  be  laid  therein. 

10.  The  trench  shall  be  dug  to  within  six  inches  of  grade  by  meas- 
wement  from  the  witness  stakes  on  the  surface.  The  last  six  inches 
fiball  be  taken  out  after  the  grade  pegs  have  been  set  in  the  bottom 
of  the  trench  by  the  engineer. 

11.  The  approximate  depth  of  the  cutting  will  be  marked  by  the 
engineer  on  witness  stakes  before  the  excavation  is  begun.  Grade 
pegs  will  be  set  by  the  engineer  every  twelve  and  one- half  feet  on 
the  center  line  at  the  bottom  of  the  trench. 

12.  In  no  case,  without  previous  written  permission  from  the  en- 
gineer, shall  more  than  ....  feet  of  trench  be  opened  in  advance  of 
the  completed  sewer. 

13.  The  material  excavated  shall  be  laid  compactly  on  the  sides  of 
the  trench  and  kept  trinmied  up  so  as  to  be  of  as  little  inconvenience 
M  possible  to  the  traveling  public  and  adjoining  tenants. 

U.  The  contractor  shall  not  obstruct  the  gutter  of  any  street,  but 
3hall  use  all  proper  measures  to  provide  for  the  free  passage  of  sur- 
face water  along  the  gutters. 

15.  The  contractor  shall  provide  for  all  water-courses  and  drains 
interrupted  during  the  progress  of  the  work,  and  replace  them  in  as 
good  condition  as  he  found  them. 

16.  The  contractor  shall  keep  the  trenches  free  from  water  dur- 
^g  the  progress  of  the  work,  as  no  pipe  will  be  laid  in  water  in  any 
^^  whatever. 
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Protection  of  Water  and  Gas-pipe. 

17.  The  contractor  shall  do  whatever  may  be  necessary  to  ke^ 
in  position  and  to  protect  from  injury  all  water  and  gas-pipes,  lamp 
posts,  service-pipes  and  all  other  fixtures  which  may  be  met  with  in 
carrying  on  the  work. 

In  case  any  of  the  said  gas  or  water-pipes  or  other  fixtures  be 
damaged,  they  shall  be  repaired  by  the  parties  having  control  of  the 
same,  and  the  expense  of  such  repairs  shall  be  deducted  from  the 
amounts  which  may  become  due  the  contractor. 

Protectiofi  against  Accidents. 

18.  The  contractor  shall  erect  suitable  barriers  around  all  excava- 
tions to  prevent  accidents  to  passengers  on  the  streets,  and  shaU 
place  and  maintain  during  the  night  sufficient  red  lights  on  or  near 
the  work. 

19.  The  contractor  shall  have  charge  of  and  be  responsible  for  the 
entire  line  of  sewers  for  whose  construction  he  has  contracted  untQ 
their  completion  and  acceptance. 

Back  FUlvng. 

20.  The  earth  filled  around  and  on  top  of  the  pipes  shall  be  free] 
from  stone  and  tamped  with  the  utmost  care,  so  as  to  obtain  the 
greatest  compactness  and  solidity  possible.  In  filling,  the  eartfcj 
shall  be  kept  at  the  same  height  on  both  sides  of  the  pipe.  Thf  | 
earth  shall  be  rammed  in  layers  of  not  more  than  one  foot  thick  up  ^ 
to  the  surface  of  the  street,  and  in  no  case  shall  the  number  of  men  J 
filling  be  more  than  twice  the  number  of  men  ramming. 

21.  The  trench  must  in  all  cases  be  filled  to  the  proper  grade 
with  suitable  material,  free  from  stones  over  four  inches  in  diameter- 
Should  there  be  a  deficiency  of  proper  material  for  refilling  the 
trench,  the  contractor  will  be  required  to  furnish  the  same  at  hi* 
own  cost. 

Repaving  and  Restoring  Streets. 

22.  Where  the  pavement  has  been  removed,  it  must  be  replace^ 
by  the  contractor  and  left  in  as  good  condition  as  it  was  before  being 
removed.  , 

23.  All  surplus  material  and  rubbish  must  be  removed  by  tb^    * 
contractor. 

24.  All  work  of  restoring  the  surface  of  the  streets  shall  be  doiB^ 
to  the  satisfaction  of  the  Superintendent  of  Public  Streets. 
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Protection  of  Property, 

25.  The  contractor  shall,  at  his  own  expense,  shore  np,  protect 

and  make  good,  as  may  be  necessary,  all  buildings,  walls  or  fences 

injured  or  liable  to  be  injured  during  the  progress  of  the  work ;  and 

the  contractor  will  be  held  responsible  for  all  damage  which  may 

Iiappen  to  neighboring  property  from  neglect  of  this  precaution  or 

from  any  other  cause  connected  with  the  prosecution  of  the  work. 

Pipes  —  How  laid, 

26.  All  pipes  over  eight  inches  in  diameter  shall  be  laid  with  a 
straight-edge,  beveled  to  grade,  furnished  by  the  engineer.  One 
^rid  of  the  straight-edge  shall  be  placed  on  the  nearest  grade  peg  and 
tlie  other  on  the  flow-line  of  the  pipe  to  be  laid,  and  the  height  of 
^l^e  pipe  shall  be  so  adjusted  that  a  builder's  level  placed  on  the  up- 
T^r  edge  of  the  straight-edge  shall  be  perfectly  level.  The  level 
^^ed  for  this  purpose  must  be  kept  in  perfect  adjustment  by  the 
^^ontractor. 

All  pipes  eight  inches  and  less  in  diameter  shall  be  laid  in  the  fol- 
-^oving  manner :  A  mason's  line  shall  be  tightly  stretched  parallel 
^^>  the  grade  and  slightly  above  the  sockets  of  the  pipes.  This  line 
^^^  be  supported  over  the  center  at  distances  not  greater  than 
^'^enty-five  feet  apart.  The  exact  grade  for  each  pipe  shall  be  ob- 
^ined  by  measuring  down  from  this  line. 

27.  Especial  care  must  be  taken  to  lay  the  pipe  to  the  exact 
8^e  and  line. 

28.  All  pipes  previous  to  being  lowered  into  the  trench  shall  be 
fitted  together  and  matched,  so  that  when  jointed  in  the  trench  they 
'^^y  form  a  true  and  smooth  line  of  pipes. 

Joints, 

29.  A  gasket  of  oakum  or  other  material  approved  by  the  engineer 
**^ftll  be  pressed  into  the  joint  around  the  entire  circumference  of 
^^pipe  to  prevent  the  entrance  of  cement  to  the  inside  of  the  pipe. 
"^^  joint  shall  be  cemented  until  the  gasket  of  the  next  joint  in  ad- 

^Dcehas  been  completed. 

30.  Xhe  cement  shall  be  pressed  into  the  space  between  the  socket 
^dq)igot  80  as  to  entirely  fill  the  space,  and  the  bevel  joint  at  the 

^i  of  the  socket  shall  be  smoothly  and  evenly  made. 
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Special  care  must  be  taken  to  make  perfect  joints  at  the  bottom 
of  the  pipe. 

31.  The  excavation  made  for  the  socket  of  the  pipe  shall  be  filled 
with  sand  to  support  the  cement  firmly  in  position.  When  water 
accamulates  in  this  excavation  it  must  all  be  removed  with  a  syringe 
or  sponge  before  the  joint  is  made. 

32.  When  the  joint  is  completed,  great  care  must  be  taken  not  to 
disturb  the  pipes. 

Cement, 

83.  The  cement  for  filling  the  joints  shall  be  pure,  fresh-ground 
Rosendale  cement  of  best  quality,  with  only  enough  water  added  to 
give  it  the  proper  consistency,  and  shall  be  used'  as  soon  as  mixed. 

Brcmches,  "jT^,"  etc. 

34.  The  "  T"  branches,  "  Ts,"  lamp-holes,  hand-holes  and  man- 
holes shall  be  placed  at  points  indicated  by  the  engineer.  Their 
location  will  be  indicated  by  stakes  driven  at  the  sides  of  the  trench. 

The  "  Y  "  branches  shall  be  elevated  to  correspond  to  the  lateral 
sewers  and  house-drains  entering  them.  They  shall  be  closed  with 
an  earthenware  cap,  and  the  space  above  the  cap  shall  be  filled  with 
sand  covered  with  a  thin  coating  of  cement. 

Sewei's  to  he  kept  clean  and  free  from  water, 

35.  All  the  pipes  must  be  kept  thoroughly  clean,  and  no  water 
will  be  allowed  to  flow  through  them  in  any  case  whatever,  during 
the  construction  of  the  sewers. 

36.  When  the  trench  is  left  for  the  night,  or  the  pipe-laying  is 
stopped  by  rain  storms  or  any  other  cause,  the  ends  of  the  pipes  must 
be  closed  water  tight  with  a  plug  and  cement  or  with  bricks  and 
cement,  as  the  engineer  may  direct. 

37.  When  running  quicksand  or  other  treacherous  ground  is  en- 
countered,  the  work  shall  be  carried  on  day  and  night  should  the 
committee  so  require. 

A  rtifcial  foundation. 

38.  Whenever  ordered  by  the  engineer,  in  writing,  the  contractor 
shall  excavate  to  such  depth  below  grade  as  the  engineer  may 'direct, 
and  the  excavation  shall  bo  brought  to  grade  with  such  material  as 
shall  be  ordered  by  the  engineer  ;  the  extra  work  to  be  paid  for 
upon  the  estimate  of  the  engineer. 
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If  the  contractor  excavate  below  grade  wilhoat  orders,  he  will  be 
req  uired,  at  his  own  expense,  to  fill  the  excess  of  excavation  with 
BaoL  material  as  the  engineer  may  direct. 

Concrete  formations  shall  be  placed  under  the  flush-tanks  and 
maxi-holes  when  so  directed  by  the  engineer. 

Hand-holes, 

39.  At  intervals  of  100  feet  a  piece  of  sewer  pipe  shall  be  laid 
ha^ng  a  detachable  section  on  the  upper  sur&ce  so  that  access  may 
t>e  readily  obtained  to-  the  interior  of  the  pipe. 

Lamp'hoieB, 

40.  Lamp-holes  shall  be  constructed  by  placing  a  six-inch  "  T  '^ 
^i^nch  vertically  in  the  sewer  and  bringing  it  up  to  within  one  foot 
^f  the  street  surface  by  adding  pipes  of  the  same  diameter.     The 

^op  of  the  lamp-hole  shall  be  protected  by  a  cover  as  shown  in  the 

^^tail  drawings. 

Man-holes. 

41.  The  man-holes  shall  be  constructed  of  hard  brick  laid  in  ce- 
dent mortar.  The  thickness  of  the  wall  shall  be  eight  inches. 
^he  form  shall  be  a  truncated  cone,  five  feet  in  diameter  at  the 
^ttom  and  two  feet  at  the  top.  The  bottom  shall  be  on  a  level 
^ith  the  bottom  of  the  sewer-pipe  and  the  top  on  a  level  with  the 
*^feet  surface.  The  top  shall  be  covered  with  a  cast  iron  perforated 
^ver,  with  dust  pan  underneath.     (See  drawings.) 

Cement  Mm'tar. 

42.  The  cement  mortar  for  man-holes,  lamp-holes  and  concrete 
*hall  be  made  of  best  quality  of  fresh-ground  Rosendale  cement  and 
^*ean,  sharp  sand,  in  the  proportion  of  one  measure  of  cement  to  two 
^f  sand.  The  sand  and  cement  shall  be  thoroughly  mixed  dry  and 
**Uch  quantity  of  water  added  so  as  to  form  a  paste  of  the  proper 
insistency.  All  mortar  to  be  fresh  for  the  work  in  hand.  No 
"^ortar  that  has  begun  to  set  will  be  allowed  to  be  used. 

Concrete, 

43.  The  concrete  used  on  the  work  shall  be  made  of  stone,  broken 
*^*8to  pass  through  a  two-inch  ring,  and  cement  mortar.  The 
•tone  shall  be  free  from  dirt.     The  cement,  sand  and  stone  shall  be 
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mixed  in  the  proportion  of  one  of  cement,  two  of  sand  and  two  of 
stone. 

Materials  —  How  furnished, 
44.  All  pipes  and  other  materials  shall  be  furnished  by  the  con- 
tractor. 

Maiei*ials  to  he  inspected  by  Engineer. 

46.  No  materials  of  any  kind  shall  be  used  in  the  constructioii  of 
the  sewers  until  they  have  been  examined'  and  approved  by  the 
Engineer. 

Freezing  Weather. 

46.  No  pipes  or  masonry  will  be  allowed  to  be  laid  in  freezing 
weather. 

Disorderly  or  incompetent  Workmen. 

47.  If  any  person  employed  by  the  contractor  on  the  work  shall 
appear  to  the  Engineer  to  be  incompetent  or  disorderly,  he  shall,  on 
the  i*equisition  of  the  Engineer,  be  immediately  discharged,  and  such 
person  shall  not  be  again  employed  upon  the  work  without  the  per- 
mission of  the  Engineer. 

Length  of  Sewer. 

48.  The  length  of  the  sewer  will  be  measured  on  the  centre  line 
of  the  pipe. 

Interpretation  of  Term. 

49.  Wherever  the  word  "committee"  is  used  in  these  specifi- 
cations it  shall  be  held  to  mean  the  **  Committee  on  Sewers  "  of  the 
Common  Council  of  the  City  of  Schenectady,  N.  Y. 

50.  Wherever  the  word  "  engineer "  is  used  it  shall  be  held  to 
mean  the  Engineer  in  charge  of  the  sewers,  or  his  authorized 
assistant. 

51.  Wherever  the  word  "  contractor  "  is  used  it  shall  be  held  to 
mean  either  any  contractor  or  firm  of  contractors,  or  any  member  of 
a  firm  contracting  for  work  herein  specified. 

52.  Bids  shall  state  the  price  per  lineal  foot  of  pipes  of  each  size 
laid  as  herein  specified,  and  for  the  various  depths  named,  which 
price  shall  be  in  full  for  all  labor  and  materials  required  for  the 
complete  execution  of  the  work ;  also  the  price  for  each  man-hole, 
flush-tank  and  lamp-hole  complete. 
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Payments  for  the  work  will  be  made  monthly  upon  the  estimate 
of  the  Engineer.  Twenty  per  cent  (^Vir)  ^^  ^^^  amounts  due  will 
l)e  x-etained  as  a  guarantee  against  poor  workmanship  and  materials. 
Ono-half  of  this  reserve  will  be  paid  as  soon  as  the  work  is  completed 
and  accepted  and  the  other  half  after  the  e:?ppiration  of  one  year  after 
tbe  acceptance  of  the  work. 


SCHENECTADY  SEWEKS. 


PROPOSAL    FOB    FDBNI8HING   MaTEEIALS   AND  OONSTBUOriNG   SeWBRS 

m  THE  Ctty  OF  Schenectady,  in  aooobdanoe  with  the 

SPEOIFIOATIONS    HEBEWriH   ANNEXED: 

Items.  Prices. 

^ce  per  lineal  foot  for  furnishing  and  laying  18-inch  pipe, 
including  Ys,  branches,  detachable  covers  and  cement 

joints 

*  *ice  per  lineal  foot  for  furnishing  and  laying  15-inch  pipe, 
including  Ts,  branches,  detachable  covers  and  cement 

joints 

Pxice  per  lineal  foot  for  furnishing  and  laying  12-inch  pipe, 
including  Ys,  branches,  detachable  covers  and  cement 
joints 

Price  per  lineal  foot  for  famishing  and  laying  10-inch  pipe, 
indnding  Ys,  branches,  detachable  covers  and  cement 
joints 

Price  per  lineal  foot  for  furnishing  and  laying  8-inch  pipe, 
including  Ys,  branches,  detachable  covers  and  cement 
joints 

Price  per  lineal  foot  for  furnishing  and  laying  6-inch  pipe, 
indading  Ys,  branches,  detachable  covers  and  cement 
joints 

P*^ce  per  lamp  hole,  including  all  materials  and  labor 

Price  yer  man-hole,  including  all  materials  and  labor 

Prtoe  per  flush-tank,  including  all  materials  and  labor 

Price  pei<  lineal  foot  for  all  excavation  and  back   filling 

under  6  feet 

Pritt;  per  lineal  foot  for  all  excavation  and  back  filling  over 

6  feet  and  under  8  feet 
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Price  per  lineal  foot  for  all  excavation  and  back  filling  over 

8  feet  and  under  10  feet 

Price  per  lineal  foot  for  all  excavation  and  back  filling  over 

10  feet  and  under  12  feet 

Price  per  lineal  foot  for  all  excavation  and  back  filling  over 

12  feet  and  under  14  feet 

Price  per  lineal  foot  for  all  excavation  and  back  filling  over 

14  feet  and  under  16  feet 

Price  per  lineal  foot  for  all  excavation  and  back  filling  over 

16  feet  and  under  18  feet 

Price  per  lineal  foot  for  repaving 

The  undersigned  hereby  propose  to  the  City  of  Schenectady  to 
furnish  all  the  materials  and  perform  all  the  labor  necessary  to  com- 
plete such  amount  of  the  above  mentioned  work  as  shall  be  awarded 
to  the  undersigned  by  the  said  city  or  the  Committee  on  Sewers  of 
the  Common  Council  of  said  city,  at  the  prices  named  in  the  pre- 
ceding proposal,  and  on  the  acceptance  of  this  proposal  do  hereby 
bind  to  enter  into  a  contract   with   the 

said  city,  at  such  time  and  place  as  shall  be  reqnired  by  it,  to 
perform  the  said  work  before  the  day  of 

188  ,  for  the  consideration  and  at  the  prices  named  in  the  foregoing 
proposal.  Also  to  furnish  such  security  as  may  be  required  for  the 
faithful  performance  of  the  work,  the  payment  for  materials  con- 
tracted for,  and  for  the  payment  of  laborers'  wages  and  liens  which 
may  arise  tkerefrom. 

Dated  at  Schenectady,  N.  Y.,  the  day 

of  1884. 


Cantractor*»  signature,  [l.  s.] 


Postqfflce  address. 
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REPORT 


ON 


DIPHTHERIA  AT  SANDY  HILL 


Application  having  been  made  to  the  State  Board  of  Health  to 
investigate  the  occurrence  of  diphtheria  at  Sandy  Hill,  Dr.  Curtis 
and  O.  S.  Wilson,  C.  E.,  were  sent  to  make,  respectively,  an  exami- 
nation of  the  medical  history  of  the  disease,  and  of  the  physical 
conditions  of  the  place. 

Suspicion  resting  upon  the  potable  water  of  the  village,  speci- 
mens from  twenty  wells  and  springs  were  taken  and  their  character 
examined  microscopically  by  Dr.  Hailes,  who  also  made  a  determina- 
tion of  the  quantity  of  chlorine  in  these  waters,  as  a  test  of  proba- 
ble sewage  contamination. 

The  reports  of  Dr.  Curtis,  Mr.  Wilson  and  Dr.  Hailes  were  then 
submitted  to  Dr.  Carroll,  Secretary  of  the  Board,  for  careful  con- 
oderation,  and  for  a  report  from  him  thereon. 
The  special  outbreak  of  diphtheria  at  a  new  school-house  in  Sandy 

Hill  is  carefully  discussed  by  Dr.  Carroll,  together  with  the  general 

ttmditions  of  the  village.     The  committee  fully  approve  and  indorse 

kifi  conclusions  and  recommendations. 


Committee  on 
Orainagey  Sewerage 
and 
Topography. 


JAMES  T.  GARDINER,  ChaHman, 
ERASTUS  BROOKS, 
GEO.  W.  COOKE,  M.  D., 
EDWARD  MOORE,  M.  D.,  President, 
ALFRED  L.  CkUnOLL,  Secretary. 


The  above  report  was  approved  by  the  State  Board  of  Health 

%U,  1885. 

ALFRED  L.  CARROLL, 

Secretary. 
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CONCLUSIONS  OF  DE.  ALFRED  L.  CARROLL, 

To  the  Committee  on  Drainage^  Sewerage  and  Topography : 

Dr.  Curtis'  report,  showing  the  incidence  of  diphtheria  at  Sandj 
Hill  for  several  successive  years,  chiefly  during  the  winter  months, 
seems  to  point  to  pollution  of  the  ground-atmosphere  as  a  factor  in 
the  outbreak  at  such  seasons  when  the  closure  of  doors  and  windows 
diminishes  ventilation,  and  the  artificial  warmth  of  house  interiors 
exerts  a  certain  suction  upon  the  fouled  air  contained  in  the  sur- 
rounding soil ;  and  it  is  probable  that  this  factor,  in  the  present  as 
well  as  in  past  years,  has  borne  its  part  in  localizing  and  intensify- 
ing the  effects  of  other  insanitary  conditions.  Indeed,  the  earlier 
cases  in  the  vilely  arranged  tenement  described  by  Mr.  Wilson  may 
be  reasonably  ascribed  to  domiciliary  filth-poisoning. 

In  the  present  unsatisfactory  state  of  knowledge  concerning  the 
etiology  of  diphtheria  it  is  impossible  to  determine  accurately  the 
relative  influence  of  personal  contagion,  transportation  by  specifically 
infected  articles,  or  pollution  of  air  or  water ;  but  there  is  sufficient 
evidence  to  warrant  the  opinion  that  the  disease  is  often,  if  not  com- 
monly, generated  de  novo  from  the  products  of  putrefaction  of 
organic  (usually  animal)  matter;  and  that  the  contamination  of 
either  the  respired  air,  or  the  drinking  water,  by  such  products  can, 
under  certain  as  yet  undefined  conditions,  give  rise  to  severe  out- 
breaks. In  the  instances  under  consideration  the  school-house 
appears  to  have  been  a  central  focus,  though,  in  the  absence  of 
positive  data  respecting  the  school-attendance  and  domestic  history 
of  the  children  affected,  the  character  and  extent  of  its  agency 
cannot  be  precisely  estimated ;  and  we  are  left  to  the  alternative 
hypotheses  that  the  infection  may  have  been  imported  from  a  pre- 
existing source  and  spread  through  school  intercourse,  or  that  it  may 
have  ori<2jinated  in  the  school,  and  been  carried  thence  to  the 
surrounding  neighborhood.  The  cessation  of  the  epidemic  soon 
after  the  closure  of  the  school  lends  probability  to  the  latter  suppo- 
sition ;  but  the  prior  existence  of  the  malady,  and  the  lack  of  con- 
necting links  between  the  cases  occurring  in  adults  and  infection 
arising  in  the  school  render  it  probable  that  some  of  these  examplee 
are  due  to  purely  local  causes.  The  appended  reports  afford  indi- 
cations of  widespread  contamination  of  soil  and  water,  favored  by 
the  porous  nature  of  the  superficial  layer,  and  the  impermeability  of 
the  subjacent  strata.  In  addition  to  the  soakage  from  the  cemetery^ 
uncemented  privy-pits  everywhere  contribute  their  foul  leacliings  to 
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the  ground-water  wherein  wells  are  sunk,  and  the  examinations  by 
Or.  Haiies  show  tliat  many  of  these  wells  are  laden  with  decompos- 
ing organic  matter.     Without  entering  into  the  minutiae  of  the 
*^genn  theory,"  it  may  be  stated  that  the  multiplication  of  bacteria 
impb'es  the  existence  of  decomposing  or  decomposable  organic  mat- 
ter; and  that  the  commonest  variety  of  these  microscopic  fungi  is 
believed  to  be  the  special  ferment  of  putrefaction  of  albuminoid  sub- 
stances, with  the  resulting  evolution  of  sceptic  poison.    The  rapidity 
of  the  development  of  colonies  of  bacteria  in  a  perfectly  sterilized 
gelatin  preparation,  inoculated  with  the  water  under  examination,  is 
regarded  as  indicating  approximately  the  degree  of  dangerous  pollu- 
tion.   In  this  respect  Dr.  Hailes  shows  that  nearly  all  the  wells  at 
Sandy  Hill  are  contaminated  ;  but  other  data  in  this  report  render  it 
probable  that  the  contamination  proceeds  from  different  agencies. 
Chlorine,  when  present  in  excess  of  the  amount  derivable  from 
natural  sources,  is  very  commonly  significant  of  pollution  by  exci-e- 
oental  matter ;  urine  containing  a  large  proportion  of  it.   The  great 
quantity  of  chlorine  in  some  of  the  wells  would  warrant  a  suspicion 
that  in  these  soakage  from  adjacent  privy-pits  is  the  chief  origin  of 
fouling.     But  in  other  instances  (and  notably  in  the   school-house 
well  and  its  vicinity)  it  is  noticeable  that  with  a  much  smaller  per- 
centage of  chlorine,  the  development  of  bacterial  life  is  even  more 
rapid,  and  in  such  cases  the  drainage  from  the  cemetery  may  be  the 
principal  factor. 

Whatsoever  uncertainty  may  exist  as  to  the  immediate  causation 
of  the  outbreak  of  diphtheria,  there  can  be  no  doubt  that  the  insani- 
tary conditions  prevailing  at  Sandy  Hill  are  sufficient  to  endanger 
public  health,  and  to  intensify  epidemic  diseases,  and  that  energetic 
•  oieaaures  should  be  adopted  for  their  abatement.  Under  tlie  pecu- 
liar geological  and  topographical  circumstances  of  the  village,  sew- 
erage is,  even  more  than  elsewhere,  a  sanitary  necessity ;  and,  while 
awaiting  the  construction  of  sewers,  the  use  of  uncemented  privies 
should  be  at  once  abandoned,  their  contents  removed,  with  free  em- 
ployment of  disinfectants,  and  some  dry-method  of  excrement  dis- 
posal substituted  in  their  stead.  But  even  if  this  be  done,  a  long 
time  will  be  recj[uired  for  the  complete  oxidation  of  the  organic  filth 
^th  which  the  soil  is  loaded,  and  tlie  surface-wells  will  still  be  sub- 
ject to  contamination.  Until  a  pure  and  wholesome  water  supply 
CMi be  obtained  the  inhabitants  should  be  cautioned  to  boil  the  well- 
^ter  before  drinking  it.  This  precaution  should  be  enforced  as 
regards  the  school  well,  if  it  be  necessary  to  use  it  at  all. 
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The  tenement  referred  to  in  Mr.  Wilson's  report  should  be  con- 
demned as  unfit  for  human  habitation,  its  owner  compelled  to 
rectify  the  glaring  defects  in  construction,  and  its  occupants  forced 
to  observe  sanitary  regulations. 

As  regards  the  cemetery,  no  future  interments  should  be  per- 
mitted in  it,  and  its  surface  should  be,  as  far  as  possible,  planted 
with  rapidly  growing  trees  and  herbage.  A.  L.  C. 


KEPORT  OF  DR.  F.  C.  CURTIS. 

To  Jambs  T.  Gardiner,  Esq.,  Chai7*man  of  Committee  on  Seweragcy 
Drainage  wad  Topography : 

Sir  —  Under  your  direction,  and  in  company  with  Mr.  O.  S. 
Wilson,  C.  E.,  I  made  a  visit  to  Sandy  Hill,  Washington  county,  on 
the  26th  January,  to  make  an  inquiry  into  the  etiology  of  an  un- 
usual prevalence  of  diphtheria,  which  had  been  reported  to  the 
State  Board  of  Health. 

Three  cases  of  this  disease  occurred  in  July,  all  of  them  in  one 
family,  two  proving  fatal.  The  epidemic  proper,  however,  devel- 
oped about  the  middle  of  December.  On  the  13th,  a  child  seven 
years  of  age  was  taken.  Three  days  later  another  child  was  taken, 
in  another  family,  at  a  distance  of  two  blocks.  Both  of  these  were 
fatal  cases.  On  the  same  day  two  other  cases  were  reported,  one  a 
child,  the  other  an  adult.  On  the  20th,  four  new  cases  developed, 
three  of  them  being  members  of  one  family,  and  all  under  eight 
years  of  age.  Five  fresh  cases  arose  on  the  22d ;  two  were  chil- 
dren nine  and  ten  years  old,  one  an  adult,  and  the  other  two  a 
mother  and  child. 

These  were  the  last  cases  to  occur  at  this  time.  A  month  later, 
during  the  latter  part  of  January,  three  cases  developed,  two 
adults  and  a  girl  of  twelve.  No  new  cases  have  since  been  reported. 
In  all,  nineteen  cases  have  occurred,  of  which  thirteen  broke  out 
during  one  week  in  December.     There  were  in  all  four  deaths. 

The  history  of  Sandy  Hill  shows  that  cases  of  diphtheria  have 
been  of  yearly  occurrence.  The  health  officer,  Dr.  C.  L.  Infield, 
and  his  predecessor.  Dr.  Wilson,  informed  me  that  there  are  few 
years  in  recent  time  in  which  a  few  cases  have  failed  to  be  devel- 
oped as  the  cold  months  came  on.  Four  years  ago  they  were  espe- 
cially numerous,  three  of  them  then  terminating  fatally.  This  out- 
break especially  affected  the  central  part  of  the  village. 
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^^ndy  Hill  consists  for  the  most  part  of  two  main  streets,  parallel,  in 
**-  ^^ortherly  and  southerly  direction,  with  a  number  of  cross-streets  be- 
t-^ve^n  them.     It  chiefly  lies  along  the  margin  of  an  abrupt  elevation 
^^'    plateau,  a  little  distance  back  from  the  Hudson  river,  which  is 
li^re  a  rapid  stream  without  overflowed  banks.     It  is  in  an  extensive 
*'<^lliiig  plain  surrounded  by  low  hills  some  miles  distant.     The  vil- 
l^ge,  of  nearly  3,000   population,  has  wide,  cleanly  streets,  with 
"Otises  generally  well  built  in  neat  and  roomy  yards,  very  few  being 
^"f  a  poor  class,  and  the  place  has  a  remarkably  clean  and  attractive 
appearance.     It  seems  to  have  every  facility  for  perfect  ground  drain- 
age, but  of  this  Mr.  Wilson  will  report  more  accurately.     It  has  no 
pnblic  water-supply,  yard-wells  being  altogether  used.     Nor  is  there 
^n^  attempt  at  drainage.     Few  houses  are  said  to  be  supplied  with 
^cavated  cess-pools,  house-slops  being  thrown  upon  the  surface.  The 
ordinary  hidden  pit  is  the  universal  resource. 

Of  the  three  cases  of  diphtheria  which  occurred  in  July,  and  sepa- 
wUed  by  several  months  from  the  present  epidemic,  it  need  only  be 
wid  that,  occurring  in  one  family,  in  a  tenement  occupied  by  five 
bmilies,  all  of  them  separate  in  every  respect,  however,  and  with  the 
premises  not  kept  in  a  sanitary  condition,  they  arose  from  local  causes 
entirely.  Mr.  Wilson  examined  these  premises,  and  I  refer  you  to 
iis  report. 

Of  the  present  outbreak,  you  ^vill  observe  that  thirteen  of  the  six- 
teen cases  made  their  appearance  from  December  13th  to  22d. 
IWtically  these  cases  may  be  said  to  be  simultaneous. 

Another  point  of  interest  in  the  study  of  these  thirteen  cases  is 
that  all  but  three  of  them  were  under  ten  years  of  age. 

A  third  feature  is  that,  occurring  thus  suddenly,  the  cases  appeared 
in  no  one  locality,  but  remote  from  each  other.  They  were  for  the 
most  part  found  in  the  southerly  portion  of  the  village,  but  not  in  a 
dicumscribed  point,  nor  did  those  nearest  to  each  other  occur  in 
chronological  order. 

These  prominent  characteristics,  {a)  sudden  outbreak  and  cessa- 
tion, (J)  age  of  the  subjects,  {c)  extended  distribution,  indicate  its  dis- 
s^ination  from  a  common  center,  as  a  school,  or  its  general  and 
sininltaneous  distribution  in  milk  or  other  article  of  food.  The 
former,  to  which  attention  had  been  directed  before  our  visit,  satis- 
^the  conditions,  and  was  the  niidoubted  cause  of  a  large  part  of  the 
Cttes. 

This  school  building  was  erected  last  summer,  and  finished  for 
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occupancy  in  September.     It  is  a  neat  wood  structure,  one  story  higli^ 
on  hewn  stone  foundation,  without  cellar  or  basement,   and  abun- 
dantly capacious.     It  is  a  primary  school,  the  main  school  bein^ 
some  distance  away.     It  is  in  the  southern  limits  of  the  village^ 
on  a  jaite  never  before  occupied,  with  few  buildings  adjacent^  and 
with   capacious    premises.      An    old    cemetery  stands   on  higher 
ground  not  far  distant.     The  school  seems,  in  fact,  to  be  built  in  ^ 
depression  of  the  plateau,  and  below  the  general  surface.     Dwell' 
ings  surround  part  of  the  large  block  in  which  this  burial  ground  i& 
located.    Near  the  school  is  a  recently  dug  well.     Its  water  has  been 
found  to  show  evidence  of  decomposing  organic  matter  in  abundance^ 
and  I  have  no  hesitation  in  saying  that  it  was  the  cause  of  diphtheria 
in  the  cases  of  nine  school  children  who  made  use  of  it.     Just   this 
cause  has  been  found  in  other  outbreaks  of  diphtheria,  which  I  need 
not  cite  to  you.    The  school  was  opened  in  September  and  closed  on 
the  18th  of  December  for  vacation.     It  has  been  advised  that   fur- 
ther use  of  this  well  be  discontinued. 

There  remain  several  cases  which  are  not  to  be  accounted  for  in 
this  way.  Some  of  these  localities,  six  in  all,  I  found  time  to  visit. 
They  were  all  adults,  except  one,  the  child  of  a  mother  who  waa 
herself  affected.  My  belief  is  that  all  of  these  will  be  found  tracea- 
ble to  polluted  drinking  water.  They  were  in  the  families  of  per- 
sons of  comfortable  surroundings,  and  under  general  cleanly  condi- 
tions. In  one  I  found  the  well,  the  water  of  which  was  declared  to 
be  excellent,  not  fifteen  feet  from  a  deep  privy  vault ;  here  the 
mother  was  seriously  ill  with  diphtheria,  three  small  children  with 
others  of  the  family  escaping.* 

In  another  case,  two  members  of  the  family  being  affected,  the 
well  ten  feet  deep,  is  close  to  a  stable,  and  its  water  at  times  is  said 
to  have  an  offensive  taste.  Being  now  frozen  a  sample  from  it 
could  not  be  procured. 

In  a  family  living  quite  near  the  school  another  case  was  found, 
and  the  water  of  their  well  will  doubtless  be  found  identical  with 
that  of  the  school. 

It  is  well  known  that  polluted  water  is  often  used  with  impunity 
for  a  long  time  and  then  suddenly  becomes  operative  in  producing 
diphtheria.  The  causes  for  this  are  not  altogether  dear,  but  they 
probably  lie  in  the  direction  of  the  persons  becoming  accustomed  to 
it,  and  resisting  its  effects  by  usage ;  in  the  season  of  the  year,  since 


*  See  No.  6  of  Dr.  Ilailes'  report. 
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diphtheria  flourishes  but  in  the  cold  months;  and  in  changes  in 
the  depth  of  water  in  the  well,  and  tlie  concentration  of  the  pollu- 
tion of  the  water.  It  is  not  now  for  the  first  time  that  this  disease 
has  developed  in  this  locality,  and  it  is  now  more  prevalent,  chiefly 
because  of  the  school  well  afiecting  so  many. 

It  appears  a  matter  of  so  much  interest  to  the  inhabitants  of  this 
rillage,  that  a  considerable  number  of  samples  of  water,  not  only 
from  wells  of  those  affected,  but  from  various  parts  of  the  village, 

II  were  procured,  and  will  be  analyzed  and  reported  on  to  you  by  Dr. 
flailes.     Some  of  these  are  affected  by  the  cemetery  possibly,  which 
is  so  situated  as  to  favor  drainage  into  them.     But  in  a  large  village 
without  sewerage  and  with  yard  wells,  it  is  not  necessary  to  look  for 
local  causes  of  contamination  of  wells.     The  remedy,  if  found  to  be 
^  needed,  you  can  suggest  much  better  than  I  am  able  to  do. 

Very  respectfully, 

F.  C.  CUETIS. 


MR.  WILSON'S  REPORT. 

Jambs  T.  Oabdineb,  Esq.,  Chah^man  of  the  Committee  on  Drorni- 
age^  Sewerage  and  Topography  of  the  New  York  State  Board  of 
Health. 

Sib  —  On  the  26th  inst.  I  visited  Sandy  Hill,  and  investigated  the 
sniTOundingS  of  the  school-house  on  John  street,  and  herewith  sul> 
xnit  the  following 

REPORT. 

Bandy  Hill  has  a  population  of  about  2,800.  It  is  situated  on  the 
east  bank  of  the  Hudson  river,  which  at  this  place  has  considerable 
Ml,  and  is  used  as  power  for  manufacturing.  The  larger  portion  of 
the  village  is  situated  on  a  sandy  ridge  or  plateau,  a  few  hundred 
feet  back  from  the  river,  which  rises  abruptly  about  fifty  feet  and, 
aboat  one-half  mile  back  from  the  river,  slopes  off  gradually  to  the 
east  This  ridge,  which  has  quite  a  slope  to  the  south  from  near  the 
center  of  the  village,  runs  about  parallel  with  the  river.  The  low 
land  along  the  river  is  being  b^iilt  upon  for  residences,  paper-mills, 
etc     (See  appended  sketch.) 

Underlying  Stbata. 

The  ridge  in  the  southern  part  of  the  village,  in  which  the  school- 
boose  complained  of  is  situated,  is  comparatively  flat  on  top  for  a 
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and  prove  deleterious  to  health,  although  its  effect  may,  perhap 
less  than  that  of  the  water. 

Proposed  Remedy. 

I  recommend  a  water  supply,  to  be  brought  in  from  out 
That  most  readily  available  is  the  Hudson  river.  The  Holly  sye 
properly  put  in,  would  give  satisfactory  results.  I  also  recomr 
a  system  of  sewers,  for  sewage  only,  known  as  the  "  separate 
tern." 

These  works  would  involve  a  considerable  outlay  of  money, 
would  be  a  profitable  sanitary  investment,  as  well  as  a  great 
venience  to  all  residents  of  the  village. 

If  any  plan  for  furnishing  the  village  with  a  water  supply  seem 
practicable,  individual  citizens  could  try  and  improve  their  drin 
water  by  boring,  or  driving  wells,  through  the  clay  to  the  rock  b( 
but  in  such  wells  the  surface-water  should  be  cased  out.  A  villaj 
dinance  should  be  passed,  and  enforced,  requiring  a  proper  in 
tion  of  such  wells,  when  put  in,  to  see  that  this  casing-out  of  siu 
water  is  thorough,  or  the  lower  ground-water  will  become  polli 
Whether  such  a  supply  of  water  will  be  feasible,  or,  if  found 
wholesome,  can  only  be  ascertained  by  experiment. 

Unless  a  system  of  sewers  is  put  in,  a  change  should  be  ma 
to  the  disposal  of  sewage.  The  privy  vaults  should  be  cleaned 
filled  with  earth,  and  some  of  the  various  methods  in  vogue  adc 
for  gettmg  the  sewage  away  from  the  village. 

From  the  casual  observation  I  was  able  to  make,  I  would  su{ 
that  a  more  thorough  inspection  of  the  surroundings  of  all 
deuces  be  made.  The  unusual  death-rate  in  a  tenement-l 
owned  by  Mr.  Howland  led  me  to  suspect  local  causes  of  watei 
lution.  It  is  a  long  two-story  house,  divided  to  accommodate 
families.  (Its  location  is  shown  on  sketch,  just  west  of  the  ai 
head.)  The  privies  are  in  sheds  back  of  the  house  and  s 
twenty  feet  from  the  wells,  of  which  there  are  four,  situated  ii 
cellar  bottoms.  These  cellars  are  excavated  in  the  sand ;  the 
toms  are  wet,  and  only  about  eighteen  inches  above  the  water 
face  in  the  wells,  while  the  soakage  from  decaying  vegetables, 
barrels,  etc.,  polhites  the  ground- water  so  near  by.  I  predict 
the  test  to  be  made  of  water  from  these  wells  will  show  them  i 
highly  injurious  for  drinking  and  culinary  purposes.  How  i 
similar  cases  there  may  be  in  the  villaije  only  a  thorough  in 
tion  will  show. 
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I  believe  a  system  of  water  supply  and  sewers  the  only  safe  rem- 
edy for  the  evils  with  which  this  pleasant  village  is  so  constantly 
threatened. 

Respectfully  submitted, 

O.  S.  WILSON, 

OivU  Engineer. 
Albany,  Ja/mta/ry  31,  1885. 


DR.  HAILES'  REPORT. 

Pathological  Laboratory,  Albany  Medioal  College,  ) 

Albany,  Febrmvry  9,  1885.  f 

Alpbed  L.  Carroll,  Secreta/ry  of  the  Stoute  Board  of  Health  : 

Dear  Sir  —  I  have  received  and  examined  twenty  specimens  of 
^iter  from  Sandy  Hill,  N.  T.  Below  are  the  results  of  a  biologi- 
cA  analysis. 

No  attempt  has  been  made  to  determine  the  number,  nature  or 
>P^eB  of  the  micro-organisms,  the  desire  being  simply  to  ascertain 
•pproximately  the  degree  of  pollution  of  the  various  samples  of 
water. 

They  all  show  a  marked  contamination  either  from  surface  or  soil 
^^^l^,  and  the  specimens  show,  pretty  generally,  a  very  laige  ad- 
'"'^ture  of  micro-organisms.  Any  water  open  to  such  sources  of 
^Jitamination  is  unsafe  for  drinking  purposes,  on  account  of  the 
^loee  relation  existing  between  putrefaction  and  disease. 

WM.  HAILES,  M.  D., 

Albany^  N.  T. 
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Santtaby  Condition  of  Canajohabie,  N.  Y. 

State  Board  of  Health  of  New  York,  ) 
Albany,  JvA^e  25,  1885.  j 

To  the  Boa/rd  of  Health  of  Canajoharie^  N.  Y. : 

Gentlemen  —  In  response  to  the  complaint  made  to  this  Board 
a  nuisance  existing  in  your  village  which  ought  to  have  been  abat- 
by  the  local  authorities,  a  sanitary  inspection  of  Canajoharie  was  c 
dered  and  Mr.  O.  8.  Wilson  was  sent  to  make  the  inspection.  H 
report  on  the  sanitary  condition  of  the  village  is  herewitn  transmitt* 
for  your  information  with  the  hope  that  yon  will  use  every  effc 
to  remedy  the  evils  which  are  pointed  out.*^ 

On  behalf  of  the  Board, 

ERASTUS  BROOKS, 
Committee  on  Drainage^  Sewerage  and  Topography. 

Inspeotob's  Repoet. 

To  the  Chairman  of  the  Committee  on  Drcumagey  Sewerage  am 
Topography  of  the  New  York  State  Board  of  Health  : 

Sib — In  accordance  with  your  instructions  I  visited  Canajohaa 
April  30th  to  investigate  a  complaint  made  against  a  privy  in  tfai 
village.  As  it  is  only  one  of  the  many  nuisances  existing  tbere^ 
submit  the  following  report  on  the 

SaNIIABY    CoNDmON   OF   THE    ViLLAGE. 

It  is  an  old  settlement  situated  at  the  foot  of  and  upon  the  bluff  on  U 
south  side  of  the  Mohawk  river  at  the  mouth  of  Canajoharie  cree 
The  population  is  about  2,000. 

There  are  two  private  water  conipanies  which  supply  water  to 
small  portion  of  tlie  inhabitants.  The  main  dependence  is  upon  ^ 
dinary  wells,  especially  in  the  lower  portion  of  the  village  whereto 
land  is  nearly  level  and  saturated  with  sewage  from  cess-pools  ar: 
privy  vaults.  There  is  a  pipe  sewer  from  the  foot  of  the  bl« 
along  street,  emptying  into  a  covered  State  ditch  on  t^ 

south  side  of  the  canal.  This  sewer  was  put  in  for  storm  water,  \^ 
takes  sewage  from  several  places.  It  became  offensive,  but  is  nC 
flushed  occasionally  during  warm  weather  with  a  hose  from  a  ft 
hydrant  turned  into  the  upper  end.  This  sewer  should  be  continue 
to  the  river  and  would  then  answer  for  the  main  outlet  sewer  for  tl 
village,  which  needs  a  system  of  sewers  very  badly.  There  are  iB 
private  sewers  emptying  into  the  creek. 

Nuisances  ox  State  Land. 

In  the  early  days  of  the  canal  Canajoharie  creek,  in  the  villag 
was  used  as  a  place  for  loading  and  building  boats,  but  was  abai 
doned  forty  yearsago.  During  the  warm  summer  months  the  wati 
is  very  low  in  the  creek  with  little  or  no  surface  current.  Alon 
this  creek,  especially  on  the  west  side  between  Little  Mohawk  an 
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^ill  streets,  the  people  living  along  the  bank  and  a  few  others  throw 
^hes  and  garbage  into  the  canal  bed.  High  water  carries  some  of 
^Madown  stream,  but  at  present  there  are  about  one  hundred  wagon- 
loads  of  material,  mostly  ashes  with  several  loads  of  manure  froui  a 
stable  and  all  sorts  of  garbage  and  filth  deposited  along  the  creek 
*bove  the  water  surface,  creating  a  stench  and  a  nuisance.  I  would 
suggest  that  your  honorable  Board  order  the  local  board  of  health  to 
have  this  material  cleaned  out  at  once.  The  people  living  on  the 
bank  should  bear  the  expense. 

Along  the  berme  bank  of  the  canal  in  the  west  end  of  the  village 
there  are  a  number  of  pig-stys  that  are  a  nuisance.  I  would  suggest 
that  the  Superintendent  of  Public  Works  be  requested  to  order  them 
taken  off  at  the  owners'  expense. 

Otheb  Nuisances. 

There  are  at  least  fifty  places  in  the  corporation  where  swine  are 
kept,  some  of  which  have  been  complained  of.  They  should  all  be 
removed  from  the  village.  An  ordmance  should  be  passed  and  en- 
foroed  forbidding  swine  to  be  kept  within,  or  within  a  certain  dis- 
tance of,  the  corporation,  as  it  is  practically  impossible  to  keep  swine 
in  a  village  without  causing  a  nuisance. 

Little  attention  seems  to  be  paid  to  the  ordinance  requiring  all 

•  privy  vaults  to  be  cleaned  every  spring.     The  local  health  officer  re- 

CMitly  appointed  seems  to  see  the  necessity  of  improving  the  sanitary 

<iondition  of  the  village.     The  local  board  of  health  should  be  more 

^tive.    If  the  above  statements  do  not  prove  this,  I  will  add  that 

^here  are  several  houses  in  the  west  end  of  the  village  without  privies 

or  cess-pools,  where  slops  and  garbage  are  thrown  into  the  streets 

and  upon  the  land  of  the  West  Shore  railroad  opposite.     I  take 

pleasure  in  stating  that  the  privy  complained  of  has  been  cleaned 

^thin  a  week  under  orders  from  the  local  health  officer.     There  are 

*bont  three  hundred  more  that  need  attention. 

Respectfully  submitted. 
May  8, 1885.  O.  S.  WILSON,  C,  E. 

Slaughter-house  Nuisaxck  at  Jordan. 

State  Board  ()f  Health  of  New  York,  ) 
Albany,  June  25,  1885.  J 

^0  Hie  Board  of  Health  of  Jordan^  N.  Y.  ; 

Gbhtlemen  —  In  response  to  the  complaint  concerning  a  slaughter- 
house in  the  village  of  Jordan, inspection  was  ordered  by  this  fioard. 
**^o  report  of  Mr.  O.  S.  Wilson  is  herewith  transmitted  for  your  in- 
^ornjation  with  the  recommendation  that  the  local  board  oi  health 
^ke  the  necessary  means  to  abate  the  nuisance  substantially  as  pointed 
^^t  in  the  report  of  the  inspector. 

On  behalf  of  the  State  Board  of  Health, 

ERASTUS  BROOKS, 
Committee  on  Drainatje^  Sexoerage  and  Topography, 
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In8pbctob'8  Report. 

To  the  Chairman  of  the  Committee  on  Drainage^  Sewerage  a 
Topography  of  the  New  York  State  Board  of  Health  : 

Sir  —  In    accordance  with   your  instructions,   I  inspected 
slaughter-house  of  Crofut  Brothers,  at  Jordan,  May  7th,  and  repo 
as  follows : 

It  is  an  old  structure  within  the  corporation,  and  has  been  ns 
more  or  less  constantly  for  slaughtering  animals  for  many ' 
About  800  to  1,000  cattle,  1,000  hogs,  besides  sheep,  veal,  etc.,  a 
slaughtered  here  annually,  at  least  eighty  per  cent  of  which  is  sold  ai 
used  in  Auburn.     The  building  with  the  accompanying  pig-pe 
are  situated  close  to  the  edge  of  Skaneateles  creek  on  low  land,  a 
can  hardly  be  arranged  to  prevent  it  being  a  nuisance.     Part  of 
winter  accumulation  of  refuse,  including  ten  ton  of  bones,  has  be 
recently  removed.     It  is  still  far  from  being  in  good  sanitary  co 
dition.     While  a  slaughter-house  may  be  a  necessary  adjunct  to 
village,  it  seems  wrong  that  so  many  animals  should  be  slaughter^ 
in  the  corporation  oh  Jordan  for  the  Auburn  market,     'ftere  }^ 

another  firm  selling  meat  in  Jordan,  having  a  slaughter-house  witb'  ^^"^15 
the  corporation  but  below  the  main  portion  of  the  village.  I  \\e»M^  '"^I^ 
no  complaint  against  that,  however.  When  the  Messrs.  Orofut  open^J^  ;;^ 
a  market  in  the  village  recently  it  had  the  effect  of  reducing  tl 
price  of  meat  to  the  consumers  about  twenty-five  per  cent,  so  wbJ 
many  desire  to  have  the  slaughter-house  removed  or  put  in  b^^^^^^u' 
sanitary  condition,  there  is  no  desire  to  drive  their  market  from  tt^ 
village. 

It  is,  in  my  judgment,  impracticable  to  render  the  present  buil^ 
ing  and  site  unobjectionable  for  slaughtering  purposes,  and  it  shoti^ 
be  removed  if  the  village  authorities  really  desire  to  have  good  sai^ 
tary  surroundings.  ,, 

It  would  be  unjust  after  making  the  statement  above  not  to  c^^*"^ 
attention  to  the  unsanitary  condition  of  the  rest  of  the  vill.^,__ 
Nearly  every  place  shows  tne  need  of  better  sanitary  inspection  at* 
the  enforcement  of  well-recognized  sanitary  ordinances.     Adraia 
the  main  business  portion  of  the  village,  laid  to  carry  off  storm  wat^^:^,"^' 
and  emptying  into  the  canal  feeder,  is  polluted  by  the  slops  from  iX^^ 
hotel  owned  by  the  president  of  the  board  of  trustees,  and  iB      ^^s 
nuisance,  in  violation  of  State  and  village  laws.      Several  priv^*^  ^^ 
empty  into  the  canal  contrary  to  said  laws. 

The  local  board  of  health  seems  careless  and  unwilling  to  do  i 
duty  lest  it  meets  with  opposition  and  trouble  as  well  as  loss  to  i 
private  interests. 

Respectfully  submitted, 

o.  s.  WILSON,  a  js: 

May  9,  1885. 
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Pollution  of  L'Hommedieu  Greek. 

Compluint, 
""^oiL  Edward  M.  Moore,  President  HeaZih  Commissioners.  Albany. 

Dear  Sir  —  On  the  23d  day  of  August,  1884,  there  was  presented 
,Jo  the  board  of  health  of  the  town  of  Montour,  in  Schuyler  county, 
^^ew  York  (village  of  Havana),  a  notice,  a  copy  of  which  is  hereto 
Annexed  and  marked  Exhibit  "A." 

Thereafter  the  board  of  health  of  the  said  town  took  action  and 
<3eclared  the  offense  complained  of  a  nuisance^  hut  the  same  was  not, 
xior  has  it  since  been,  abated.  The  local  board's  action  is  set  forth 
i  n  a  letter  from  the  town  clerk  of  the  town  of  Montour,  who  is  its 
8>ecretary,  a  copy  of  which  is  hereto  armexed  and  marked  Exhibit ''  B." 
The  situation  and  location  of  the  nuisance  is  shown  in  theannexed 
Sxkibit  "C,"  which  also  shows  the  distance  of  several  residences 
of  those  who  made  the  complaint  as  well  as  the  other  dwellings  con- 
tigaoas. 

rhe  residences  designated  have  been  occupied  for  years,  and  all 
surrounded  by  imju'ovements,  some  of  them  of  an  elaborate  and 
_  msive  character. 

Attention  is  called  to  the  affidavit  of  Jerome  C.  Dutcher,  hereto  an- 

^xed  and  marked  exhibit "  D,"  showing  the  off'ensi veness  of  the  nuis- 

le^and  the  pollution  by  it  of  the  waters  of  L'Hommedieu  creek. 

The  parties  maintaining  and  operating  this  nuisance  do  not  live 

on  the  same  premises.     It  was  moved  and  placed  thereon  by  them 

during  the  last  season.     The  local  board,  after  coming  to  the  same 

^nclnsion  reached  by  your  petitioners,  seem  paralyzed  in  action,  and 

©  call  the  attention  of  the  State  Board  to  the  fact,  and  respectfully 

*^k  its  intervention. 

Dated  Havana,  N.  Y.,  Fehruorij  5,  1885. 

HULL  FANTON, 

A.  O.  WHITTEMOEE, 

A.  G.  BALL, 

F.  P.  BUTTS, 

J.  C.  DUTCHER. 

ExniBrr  "  A." 

^**  ^it  Board  of  Health  of  the  town,  of  Montour^  State  of  New  TorJc : 

^v.^^TLEMEX  —  A  slaughter-house  is  maintained  by  the  Messrs. 
*Jil»ble8in  the  vicinity  ot  the  residences  of  the  undersigned.     It  is 
V.^^Hsiveand  we  believe  a  cause  of  danger  and  an  injurv  to  the  pub- 
'^hoalth. 
^ated  August  22,  1884. 

(Signed)  HULL  FANTON, 

A.  O.  WHITTEMORE, 
J.  C.  DUTCHER, 
F.  P.  BUTTS, 
A.  G.  BALL. 
45 
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Exhibit  '-B." 

Havana,  February  ^y  1886. 
Hull  Fanton  : 

Dear  Seb  —  I  will  give  you  the  report  of  the  committee  of  the 
whole,  given  at  a  board  meeting,  held  September  6,  1884,  in  regard 
to  the  slaughter-house  of  Dibble  Brothers. 

The  committee  of  the  whole  reported  that  after  examining  the 
aforesaid  premises,  and  conferring  with  the  Dibble  Brothers,  they 
agreed  to  remove  the  said  nuisance,  and  clean  the  premises,  according 
to  the  suggestions  of  the  health  officer  of  said  board. 

Movea^  The  adoption  of  the  committee's  report,  and  that  the 
health  officer  see  that  the  suggestions  are  carried  out.     Carried. 

Adjourned  to  meet  Septemoer  13,  1884. 

There  was  no  further  action  taken  in  the  matter  by  the  board. 

0.  M.  MARSH, 

Secretary. 


ExHiBir  "  D." 


'ti 


State  of  New  York,  ) 
County  of  Schuyler ^  f     ' ' 

Jerome  C.  Dutcher,  of  the  village  of  Havana,  in  the  town  of  Mon- 
tour, in  said  county,  being  dulv  sworn,  deposes  and  says  that  he  has 
been  a  resident  of  said  village  for  nineteen  years  last  past  ;  that  dur- 
ing the  three  years  last  past  he  has  resided  in  the  east  part  of  the 
village  of  Havana,  on  the  street  known  as  Broadway,  and  between 
said  street  and  the  creek  known  asL'Hommedieu  creek  ;  on  the  map, 
that  has  been  exhibited  to  deponent  in  connection  w^ith  the  ''Dibble 
Brothers'  slaughter-house,"  his  place  of  residence  is  correctly  indi- 
cated, at  the  corner  of  Broadway  and  L'Hommedieu  streets,  and  ie 
marked  No.  3 ;  deponent  is  the  owner  of  the  vacant  land  to  the  south 
and  west  of  said  indicated  lot,  and  is  also  the  owner  of  the  second 
and  third  village  lots  (shown  on  the  map)  west  of  L'Hommedieu 
street,  and  on  the  north  side  of  Main  street ;  on  one  of  these  lots  he 
is  now  engaged  in  building  a  dwelh'ng,  the  foundation  of  which  is  now 
up. 

This  deponent  further  says,  that  previous  to  the  establishment  of  the 
slaughter-house  mentioned,  the  water  of  L'Hommedieu  creek  wafi 
usually  clean  and  wholesome,  and  his  horse  and  stock  drank  of  it ; 
that  alter  the  slaughter-house  was  fairly  under  way  the  water  of  the 
creek  became  so  polluted  and  bad  that  the  horse  would  not  drink  of 
the  water  at  all,  and  the  stock  only  when  compelled  by  great  thirst; 
that  he  has  tested  other  horses  by  having  them  taken  to  the  creek« 
and  they  likewise  refused  to  drink,  the  same  as  his  own  horse;  the 
]X)lluted  water,  so  far  as  this  deponent  can  discover,  has  no  percep- 
tible bad  odor;  almost  daily,  whon  passing  in  the  vicinity  of  the 
slaughter-house  named,  particularly  during  the  warm  season  or  wbea 
a  little  moist,  the  offensive  odors  emanating,  as  this  deponent  verily 
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belieyefiy  from  the  said  slaaghter-house  are  bad  and  offensive  in  the 
extreme. 

JEROME  C.  DUTCHER. 
Sworn  before  ine,  this  5th  ) 
day  of  February,  1885.    f 

A.  G.  Ball,  Notary  Pvhlic, 

Rbpobt  of  State  Board. 

State  Board  of  Health  of  New  York,  ) 
Albany,  Ju7k>e  25,  1885.  *  J 

To  the  Board  of  Health  of  Havana^  N,  F. : 

Gentlemen  —  In  response  to  the  complaint  by  prominent  citizens 
within  the  village  limits  and  in  the  immediate  neisrhborhood  of  the 
residence,  the  State  Board  of  Health  sent  an  inspector,  Mr.  O.  S. 
Wilson,  to  examine  the  locality. 

Mr.  Wilson  reports  that  the  slaughter-house  is  a  nuisance  to  the 
neighborhood,  and  that  it  should  be  abated.  We,  therefore,  trans- 
mit to  you  the  report  of  Inspector  Wilson  with  the  request  that  the 
noisance  be  abated  at  an  early  day. 

On  behalf  of  the  Board, 

ERASTUS  BROOKS, 
OhcLirma/n  of  Cormiiittee  on  Drainage^  Sewerage  and  Topography. 

^^    t?te  Chairman  of  the  Committee  on  Drainage^  Sewerage  and 
Topography  of  the  New  York  State  Board  of  Health : 

Sir  —  Acting  under  instructions  from  yon,  I  visited  Havana  May 
1st  and  inspected  the  slauffhter-house  owned  and  operated  by  the 
l^^'jole  Brothers,  against  which  complaint  was  made,  and  submit  the 
following  report : 

Said    slautrhter-house  formerly  stood  about  half  a  mile  further 
^^^th,  near  the  marsh.     It  was  complained  of  and  removed  to  its 

present  site. 
It  is  situated  on  low  ground  and,  at  present,  is  not  attractive  in 

appearance  and  is,  no  doubt,  objectionable  to  people  living  in  the 

vieinity. 

It  has  not  been  kept  as  clean  as  it  should  have  been,  but  the  owner 
P|*^nii8es  to  keep  it  in  better  condition  if  allowed  to  remain,  and 
^'^ims  no  objection  was  made  at  the  time  it  was  moved  there. 

Ab<)ut  three  head  of  cattle  and  twice  as  many  sheep  and  swine  are 
^J^Ughtered  weekly  for  the  local  market.  It  is  within  the  corj^ora- 
"^n,  contrary  to  a  village  ordinance.  It  i.-*,.  in  my  judgment,  a  inat- 
^^  with  which  the  village  authorities  are  able  to  deal,  and  I  would  re- 
^P^tfully  suggest  that  your  honorable  Board  instruct  the  local  hoard 
^8ee  that  this,  as  well  as  the  numerous  other  nuisances  within  the 
^JT)oration  referred  to  in  my  report  of  January  last  and  toward 
^edying  which  nothing  has  yet  been  done,  are  abated.  It  wov\\A, 
perhapa,  be  unfair  to  single  this  out  for  action  when  so  maivy  wmv- 
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sances  abound,  some  of  the  complainants  themselves  maintaining  nni- 
sances.  There  is  no  immediate  danger  to  be  feared  from  this  nuisance, 
but  it  should  be  carefully  watched  l)y  the  local  health  officer,  when 
one  is  appointed,  to  see  that  it  is  kept  in  as  good  sanitary  condition 
as  possible. 

When  the  village  authorities  awake  to  tlie  necessity  of  a  thorough 
sanitary  inspection  and  improvement  of  the  village,  the  ordinance 
respecting  siaugliter-honses  should  also  be  enforced. 

Respectfully  submitted, 

O.  S.  WILSON,  a  E. 

May  9,  1^85. 

Report  Conoebnino  Complaint  from  the  Board  of  Health  o¥ 

Wellsburg,  Chemung  County. 

To  the  State  Board  of  Health  : 

Gentlemen  —  As  directed  by  you  and  in  response  to  a  request 
from  the  local  board  of  health  of  Wellsburg,  I  have  made  a  personal 
examination  of  the  house  that  is  the  subject  of  their  communication 
to  you,  and  herewith  submit  my  report  as  to  the  conditions  dis- 
covered bv  me. 

I  find  the  report  of  the  health  officer,  as  to  the  squalid  and  filthy 
condition  of  the  log-house  complained  of,  to  be  substantiated  in  every 
particular,  excepting  that  I  could  not  find  any  evidence  of  the  accu- 
mulation of  excremental  matter  within  the  house. 

Accompanied  by  the  constable,  I  was  admitted  to  the  honse  by 
Mrs.  Burk,  after  a  little  delay,  and  at  once  found  that  the  lantern 
which  we  had  procured  was  an  essential  aid  to  the  examination.  The 
interior  of  the  house  is  divided  by  rouc^h  board  partitions  into  several 
compartments,  the  largest  of  which  receives  a  little  light  through 
the  grimy  panes  of  a  small  window  and  through  the  crevices  between 
the  logs.  Heaps  of  dirt,  apparently  the  accumulations  of  years,  were 
gathered  up  in  places  and  entirely  prevented  us  from  opening  the 
little-used  front  door. 

An  open  well,  just  within  the  back  door,  was  evidently  in  constant 
use,  though  it  cannot  fail  to  receive  a  certain  amount  of  the  filthy 
washings  from  the  floor,  which  is  very  uneven  and  apparently  is 
formed  of  boards  laid  directly  upon  the  earth. 

A  rough  board  ceiling,  placed  over  the  living  rooms  of  the  cabin, 
is  perhaps  the  most  effective  roof,  as  the  shingles  are  off  from  the 
roof  above  in  many  places,  and  the  whole  roof  appears  about  to  fall. 

An  inner  room,  which  serves  as  kitchen  and  bed-room,  and  is  per- 
haps eight  by  ten  feet  in  size,  was  in  nearly  total  darkness. 

The  bedding  and  all  else  in  this  room  was  in  an  indescribably 
filthy  condition.  The  cooking-stove  placed  close  to  the  bed  probably 
prevents  the  occupants  from  t^uffering  with  cold  in  severe  weather, 

Mrs.  Burk  seemed  incapable  or  reluctant  to  make  intelligible 
answers  to  questions  put  to  her ;  her  singular  life  of  absolute  seclusion 
from  light  and  fresh  air  and  all  converse  with  the  inhabitants  of  the 
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i  ^age  will  perhaps  account  for  her  reticence,  though  such  a  life 
""        ht  well  be  sufficient  to  unsettle  her  mind. 

he  near  neighbors  of  Mrs.  Burk  testify  that  they  have  not  seen  her 
years,  the  constable  with  nie  had  never  seen  her  before,  and  her 
earance  and  peculiar  complexion  indicated  a  life  of  imprisonment 
^^ijarkness  and  filth.  Whether  Mrs.  Burk's  seclusion  is  voluntary 
ot  cannot  be  ascertained  from  her,  but  the  fact  is  testified  to  by 
neighbors  that  she  has  not  been  seen  out  of  her  home  for 
years. 

?ne  house  was  pervaded  with  a  close  and  sickening  smell  arising 
m  the  filthy  floor,  the  bedding  and  clothes  long  unwashed,  from 
jous  accumulations  of  rotting  vegetables  in  barrels  and  the  decay- 
woodwork  of  the  cabin.     As  far  as  I  was  able  to  understand 
Burk's  nearly   unintelligible  words,  she  was  feeling  ill  and 
Yimatic,  and  would  be  willing  to  have  her  condition  improved, 
^here  is  no  privy  attached  to  the  house,  and  excreraental  matter 
i^    t^ix)babl3^  thrown  out  into  the  yard,  where  crops  are  now  growing, 
^^-^^*^    no  accumulations  of  such  substances  were  discovered. 
,^  "^^hile  Mrs.  Burk  remains  inclosed  in  solitude  within  her  dismal 
a»  tr-^--w^g^  jjp^  Burk,  on  the  other  hand,  is  said  to  spend  but  little  of  his 
,«        — ^  at  home,  and  his  neighbors  certify  that  the  vile  smell  and  the 
^^^   which  he  brings  from  his  filthy  cabin  into  their  shops  and  hotels 
***^^^    exceedingly  annoyinff  to  them. 

he  annexed  sketch  snows  that  the  log-house  stands  directly  upon 
nt  street,  the  main  street  of  the  village,  and  is  surrounded  with 
^.^  I  m  ^2r3  of  a  far  better  class. 

»  ^    X^  "^  is  the  testimony  of  the  near  residents  that,  in  suitable  con- 
^^  i-cjns  of  the  atmosphere,  the  sickening  odors  from  the  house  are 
^*  ^^^  nly  evident  to  passers-by. 

^  would  seem  that  the  circumstances  will  justify  the  declaration 

con- 


t 


^  ^*\t  the  house  in  question  is  a  public  nuisance  in  its  present  con 

^^  ^  «^n,  and  that  it  should  no  longer  be  tolerated  as  it  is.  The  opinion 

^     -BWr.  J.  D.  Hammond  that  the  building  is  not  worth  repairing  is 

^^  V^ly  justified,  and  it  would  seem,  moreover,  that  only  prolonged 

^'^     )sure  to  the  action  of  air  and  sunshine  can  ever  rid  it  of  its  ac- 


*^  xulations  of  vileness. 

^^•-^t;  would  be  advisable  to  burn  a  sufficient  quantity  of  sulphur 

^JJ^iain  the  house  to  destroy  verinin  concealed  in  its  crevices,  after 

^^^^ti  stopping  up  the  holes  as  well  as  possible.     This  process  should 

^    ipeated  after  a  few  days,  in  order  to  exterminate  such  insects  as 

hatch  out  after  the  fii*st  smoking.     All  articles  of  bedding  and 

ring  apparel  now  within  the  house  should  share  in  the  fumigation. 

^^^fter  the  destruction  of  the  vermin,  which  would  otherwise  in- 

J?^^  the  neighborhood,  the  owner's  cheapest  and  best  method  of 

^^^udng  the  premises  would  consist  in  the  entire  removal  of  the 

^in,  which  is  no  longer  a  fit  habitation  for  human  beings. 

Very  respectfully  yours, 

.  HORACE  ANDREWS. 

r  Albany,  August  10,  1885. 
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Seobktaby's  Return. 

Albany,  Augvst  13,  1885. 

Abnbb  0.  Wkight,  Esq.,  Secretary  Board  of  Healthy  WeUshttrOy 
N.  T. : 

Dear  Sm  —  I  transmit  herewith  a  copy  of  a  report  by  Inspector 
Horace  Andrews,  0.  E.,  on  the  condition  of  the  premises  occupied 
by  Burk  and  his  wife,  referred  to  in  a  previous  communication  from 
your  board.  In  view  of  the  facts  stated  by  Mr.  Andrews  and  of  the 
close  proximity  of  the  hovel  in  question  to  neighboring  habitations, 
I  am  of  opinion  that  it  clearly  falls  within  the  category  of  nuisances 
which  sanitary  authorities  should  order  to  be  abated. 

If  the  danger  to  health  arose  solely  from  accumulations  of  filth 
created  by  the  tenants  themselves,  they  could  be  compelled  to  re- 
move these  and  to  observe  such  rules  of  sanitary  cleanliness  as  your 
board  should  prescribe ;  but  if,  as  seems  to  be  the  case,  insanitary 
conditions  be  inherent  in  the  building  itself,  the  owner,  not  tjfie 
tenant,  is  responsible  for  these  and  should  be  ordered  to  abate  them. 
In  the  present  instance  it  is  stated  that  no  repairs  or  alterations  can 
remedy  the  essential  defects  in  the  structure  or  render  it  fit  for  hu- 
man habitation  ;  if  so,  the  owner  can  be  directed  to  remove  it  alto- 
gether, in  which  case  the  eviction  of  the  tenant  would  be  a  necessary 
part  of  the  procedure,  and  the  fumigation  of  the  premises  could  be 
substituted  bv  their  destruction. 

Wherever  such  a  tenant  may  live,  he  is  likely  to  create  a  nuisance, 
and  should  be  compelled  to  obey  sanitary  regulations. 

I  am,  sir,  faithfully  yours, 

ALFRED  LUDLOW  CARROLL,  M.  D. 

Cold  Spring  Pump 
Complaint 

Weedsport,  November  12,  1884. 
To  the  Board  of  Health  of  the  State  of  New  York : 

Herewith  please  find  petition  to  board  of  health  of  town  of 
Brutus  and  the  action  thereon  in  which  the  needful  facts  are  stated 
and  set  forth,  except  as  to  efforts  heretofore  made,  to  have  the  evil 
remedied.  These  are  that  application  has  been  made  to  the  section 
canal  superintendent  and  other  canal  officers  to  have  a  remedy  ap- 
plied by  lowering  the  culvert  under  the  bridge  approach  and,  though 
its  necessity  has  been  admitted  and  promised  at  different  times, 
fails  of  being  applied,  and,  therefore,  the  action  of  your  Board  and 
its  authority  is  respectfully  invoked  that  the  declared  nuisance  may 
be  abated  and  its  cause  remedied,  and  your  petitioners  will  ever 
pray. 

In  behalf  of  petitioners,  respectfully  submitted, 

WILLIAM  I.  CORNWELL. 
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jS^  Board  of  Health  of  the  town  of  Brutva : 

e  nndersigned,  citizens  and  residents  of  said  town,  respectfnlly 

that  a  public  nuisance  exists  upon  lot  No.  57,  in  said  town, 

ej  ndicisl  to  health,  caused  by  an  embankment  and  approach  to  a 

id^;e  spanning  the  Erie  canal  at  Cold  Spring  pnmp,  and  an  in- 

BufiS^cient  culvert  to  permit  the  flowing  off  of  water  falling  upon  the 

aarf  ^M»  of  several  hundred  acres  of  land,  and  which  accnmnlates  npon 

som^  eight  to  twelve  acres  lying  westerly  from  said  embankment  and 

sont;lierIy  from  and  adjoming  to  the  canal,   where  it  remains,  stag- 

nat^»8  and  saturates  the  land  until  evaporated,  producing  malaria, 

o^Qsing  sickness  and  converting  what  would  otherwise  be  good 

cnlt^ivatable  land  into  a  flag-hole  of  several  acres,  and  which  can  be 

eftecstually  remedied  and  abated  by  lowering  the  culvert  in  or  under 

th©  bridge  approach  and  the  ditch  leading  to  the  culvert  under  the 

<*»ial.  Thererore,  the  exercise  of  your  authority  is  invoked  that  the 

rennecly  may  be  applied,  and  your  petitioners  will  ever  pray,  etc. 

I>ated  AitgiMt  1,  1884. 

ELIJAHS.  DRAKE, 
JAMES  E.  CARR,  M.  D., 
HILAND  A.  WEED,  M.  D. 
JOHN  PERRY, 

E.  H.  BATES, 
JOHN  G.  BRADT, 
CARLOMAN  COPP, 
WILLIAM  D.  ABBOTT, 
I.  T.  MEECH, 
GEORGE  W.  COLE, 

F.  L.  DINGMAN, 

G.  E.  TOWNSEND, 
G.  W.  GARLAND, 
A.  W.  ABBOTT, 

E.  O.  BONTA, 
W.  W.  ROCHE, 
CHAS.  E.  ROBILL.\RD, 
CHARLES  P.  DATTEN, 
THOMAS  C.  WARD, 
O.  N.  EVERTS, 
WILLIAM.  M.  BRADLEY. 

*^  Board  qfSealth  of  the  town  of  Brutus  : 

^  '•^he  undersigned,  health  ofBcjr  of  said  town,  respectfully  reports 

huT^  he  has  examined  the  premises  specified  in  the  annexed  petition, 

t'\^  ^'iquired  into  the  matter  stated  therein,  and  finds  the  facts  rela- 

^  to  said  premises,  their  location,  accuinnlation  and  standing  of 

^W  thereon,  and  causing  a  marshy  flag-hole  of  several  acres  to  be, 

stated  in  said  petition,  and  the  same  is  undoubtedly  productive  of 

^^laria,  likely  to  affect  the  health  of  citizens  in  its  vicinity,  as  it  is 

^ttified  to  have  done  by  Messrs.  Carr  and  Weed,  physicians  prac- 
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ticing  in  that  neighborhood  ;  that  he  also  finds  that,  while  the  Stati 
constructed  a  diteli  and  a  culvert  under  the  canal  bridge  approach  U 
carry  oft  the  surface  waters  that  must  necessarily  accumulate  on  8ai( 
premises,  their  flow  being  obstructed  by  the  embankment  of  th<^  -^ 
Erie  canal,  as  well  as  those  leading  from  the  canal,  the  culvert  unde  -^ 
the  bridge  approach  is  at  an  elevation  that  does  not  permit  of  thei  * 
being  carried  oflf,  and  that  the  lowering  of  that  culvert  would  be  ar^^ 
efficient  and  the  only  remedy  for  what  is  now  a  public  nui8ance^=^ 
tnere  being  a  culvert  under  the  canal,  a  short  distance  east  of  th^^ 
bridge,  ample  for  carrying  off  the  water. 

Respectfully  submitted, 

E.  O.  BENEDICT, 
November  6,  1884.  Health  Offi/^er^  town  of  Brutus. 

At  a  meeting  of  the  board  of  health  of  the  town  of  Brutus,  held 
at  the  ofHce  of  D.  C.  Knapp,  in  the  village  of  Weedsport,  on  the  Gth. 
day  of  November,  1884:  present,  Levi  T.  Hamilton,  supervisor; 
Francis  L.  Batchelor,  Darwin  C.  Knapp,  Milton  Ileede  and  Dwight 
Cady,  justices,  and  David  W.  Shaw,  town  clerk.  Health  officer  E. 
C.  Benedict  made  a  report  as  to  the  matters  contained  in  the  pe- 
titions of  Elijah  S.  Drake,  James  E.  Carr,  M.  D.,  Hiland  A.  Weed, 
M.  D.,  and  others,  which  had  been  theretofore  referred  to  said  health 
officer  for  investigation,  whereupon,  on  motion  of  Mr.  Batchelor, 

Resolvedy  That  the  matter  complained  of  in  said  petition,  and 
specified  therein,  and  in  the  report  of  said  health  officer,  is  a  public 
nuisance. 

I  hereby  certify  the  foregoing  to  be  true  copies  of  the  originals  on 
file  in  this  office,  and  of  the  whole  thereof. 

DAVID  W.  SHAW, 

Town  Clerk  of  Brutus^  N.  Y, 

Report   upon  a    Nuisance   Caused   by    Swamp    Lands    at  Cold 
Spking  Pump,  Township  of  Brutus,  Cayuga  County. 

James  T.  Gardiner,  Esq.,  Chairman  of  the  Committee  on  Drain- 
age^  Sewerage  and  Topography  : 

Sir — I  have  recently  examined  into  the  causes  of  complaint 
made  in  a  petition  from  certain  residents  of  the  township  of  Brutus, 
Cayuga  county,  and  have  taken  levels  to  ascertain  whether  the 
means  of  relief  suggested  in  the  petition  were  practicable.  My  re- 
port concerning  the  facts  ascertained  is  herewith  submitted.  The 
accompanying  sketch  shows  the  general  location  of  the  swarapy 
lands  mentioned  in  the  petition.  The  surface  of  the  land  imme- 
diately south  of  the  Erie  canal  and  lying  just  west  of  the  dividing 
line  between  Cayuga  and  Onondaga  counties  is  quite  tlat,  and  the 
natural  drainage  is  to  the  northward. 

The  surface  of  the  water  in  the  Erie  canal  is  three  or  four  feet 
higher  than  the  land  to  the  south,  and  the  natural  drainage  of  the 
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oonntry  in  the  vicinity  of  Cold  Spring  pnmp  is  carried  under  the 
canal  by  a  substantial  and  effective  culvert,  lying  a  few  rods  west  of 
the  county  line.  There  is  a  piece  of  low  and  swampy  land  lying 
between  the  canal  and  tlie  first  road  to  the  south  of  it,  and  between 
the  first  and  second  roads  west  of  the  county  line,  as  shown  on  the 
sketch,  which  receives  the  drainage  from  a  water-shed  estimated  at 
400  acres.  The  area  of  the  swamp  is  from  eight  to  twelve  acres, 
and  it  is  for  the  most  part  quite  wet,  being  covered  with  cat-tails  and 
sedge-grass  at  places,  and,  to  some  extent,  with  trees. 

The  only  means  of  draining  the  swamp  referred  to  is  a  ditch 
flowing  to  the  eastward,  parallel  to  the  berme  bank  of  the  canal, 
and  passing  under  the  north  and  south  road  at  Cold  Spring  pump, 
through  a  drain  eighteen  inches  wide  and  twenty-four  inches  deep. 
This  ditch  flows  under  tlie  canal  through  the  culvert  before  referred 
to,  about  300  yards  east  of  the  road. 

It  is  claimed  by  the  inhabitants  residing  in  the  vicinity  of  the- 
swarap  that  numerous  cases  of  sickness  have  been  caused  by  its  ma- 
larious influences,  and  the  physicians  of  the  neighborhood  are  will- 
ing to  make  aflidavit  to  the  fact.  The  further  claim  is  made  that 
the  State,  by  constructing  the  canal,  has  obstructed  the  natural  . 
drainage,  and  that  the  culvert  provided  under  the  road  to  the  east 
of  the  swamp  is  improperly  constructed,  and  cannot  give  means  for 
the  drainage  of  the  swamp. 

lu  order  to  verify  the  latter  claim,  I  have  taken  levels  which  in- 
dicate upon  the  accompanying  profile  the  relative  height  of  the  land 
and  road  culvert.  It  is  seen  that  the  ditch  west  of  the  road  is  ver}- 
shallow,  and  that  it  cannot  be  dee])ened  sufticiently  to  drain  the  ad- 

{'oining  land  unless  the  drain  passing  under  the  road  is  placed  at  a 
ower  level.  Moreover,  the  drain  under  the  road  is  of  too  small  size 
to  allow  the  surface  draina<?e  from  so  extensive  a  water-shed  to  es- 
cape freely ;  it  is  in  fact  adapted  to  receive  the  canal  leakage  and  not 
niueh  beside.  It  would  seem  as  if  the  drain  under  the  roadway 
had  been  constructed  without  due  consideration  of  the  extent  of  ter- 
ritory which  must  drain  through  it. 

Under  the  circumstances  it  woyld  seem  that  the  State  would  be 
amply  justified  in  enlarging  and  deepening  the  culvert  under  the 
roadway,  and  in  ckaring  out  and  deepening  the  ditch  at  the  foot  of 
the  berme  bank.  I  would  recommend  that  the  bottom  of  the  drain 
be  lowered  two  feet  below  its  present  level,  and  that  the  drain  be 
made  at  least  two  feet  wide  and  three  and  a  half  feet  deep.  The 
ditch  could  then  be  dug  to  a  depth  of  two  feet  to  three  feet  and, 
with  the  lateral  drains  which  the  inhabitants  agree  to  dig,  the 
swamp  could  easily  l.)0  reclaimed  and  placed  in  a  good  sanitary  con- 
dition. Further  to  the  west,  along  the  canal,  land  that  was  originally 
swampy  is  now  drained  and  is  arable.  Tlie  swamp  complained  of  is 
stated  to  be  in  a  much  worse  condition  than  before  the  canal  was 
constructed,  and  the  natural  drainage  prevented.  As  the  swamp  has 
been  covered  with  trees  till  within  a  few  years,  no  attempts  have  ever 
been  made  to  cultivate  the  land. 

46 


r362        Annual  Beport  of  thb  State  Board  of  Health. 

The  expenditure  reqaired  to  make  the  improvementB  enggested 
would  be  sh'ght,  and  it  would  appear  as  if  the  State  was  in  equity 
bound  to  furnish  the  inhabitants  with  the  relief  for  which  they  iiave 
petitioned. 

Very  respectfully  yours, 

HORACE  ANDREWS,  Jr.,  6'.  E. 
Albany,  December  4,  1884. 
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FOOD  AND  DRUG  AND  BEER  LAWS 


EEPORT 

OP  WILLIS  G.  TUCKEE,  M.  D.,  Ph.  D., 

ANALYST  OF  DRUGS. 

[!•  WooLsirr  Johnson,  M.  D.,  Chairman  of  the  Sa/nita/ry  Cormnitr 
tee  qf  the  /State  Board  of  Health  of  Isew  York : 

8iB  —  At  a  conference  of  the  analysts,  with  the  members  of  the 
[fiamtary  Committee,  held  in  Rochester,  July  30,  1885,  the  examina* 
of  dmgs  and  medicinal  substances  generally,  but  more  particu- 
ly  of  the  oflScinal  drugs  and  preparations  of  the  United  States 
»pceia,  exclusive  of  the  vegetable  alkaloids  and  those  prepa- 
id into  which  they  enter,  was  assigned  to  me.  The  collection 
examination  of  samples  was  be^n  September  1st,  and  I  trans- 
Iierewith  a  report  on  the  work  (Tone  from  that  date  to  the  present 
It  was  agreed  that  the  analysts  should  engage  their  own  col- 
and,  with  the  exception  of  a  few  samples  purchased  by  my- 
the  articles  examined  by  me  have  been  collected  under  my  di- 
ion  by  my  assistant,  Mr.  A.  G.  Losee.  The  total  number  of 
pies  collected  and  examined  was  194:,  and  the  average  cost  of 
samples,  including  collector's  per  diem  and  exi)en6es,  was  a 
ion  over  twenty- two  cents. 
In  the  selection  of  articles  for  examination,  rarely  used  and  unim- 
portant drugs  were  excluded,  and  regard  was  had  to  the  results  pre- 
Tioasly  obtained  by  analysts  in  this  and  other  States,  those  artioles 
Boet  likely  to  be  purposely  adulterated,  of  inferior  quality  or  im- 
paired by  age,  being  selected,  that  no  time  might  be  wasted  in  the 
examination  of  articles  seldom  prescribed  or  almost  invariably  pure. 
Preference  was  given  to  such  articles  as  have  a  definite  standard  of 
^parity  assigned  to  them  'in  the  United  States  Pharmacopoeia, 
■  nnce  that  work  is  particularly  recognized  in  the  Food  and  Drug 
Adulteration  Law  of  1881,  and  the  pharmaeopoeial  tests  and  analyti- 
cal processes  were  commonly  followed.  Exhaustive  analyses  were 
sot  generally  made,  since  they  would  have  consumed  much  time 
to  little  profit,  and  limited  the  number  of  samples  examined,  but  in 
the  majority  of  instances  at  least  one  quantitative  determination  was 
necessarily  made.  All  samples  examined  have  been  bottled  and  fully 
labeled,  and  the  portion  remaining  upon  the  completion  of  the  analy- 
has  been  preserved  and  full  records  of  the  same  kept.  Reports  have 
made  to  the  Secretary  of  the  Board,  at  the  close  of  each  month, 
upon  the  work  done  during  the  preceding  month,  and  these  have 
^n  aooompanied  with  separate  reports  upon  each  sample  examined. 
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Of  the  194  samples  examined  120  were  of  officinal  drags  and  prep- 
arations, and  74  of  vine^r,  which,  although  it  has  been  dismissed 
from  the  United  States  Pharmacopoeia  at  the  la^t  revision  (1880),  is 
still  retained  in  those  of  most  other  countries.  Vinegar,  tnerefore, 
although  generally  classed  with  foods,  may  yet  be  considered  a  drug, 
and  it  having  moreover  been  agreed  that  the  analysts  should  not 
necessarily  be  restricted  to  the  fields  assigned  them,  and  it  being 
deemed  arOvisable,  for  various  reasons,  to  begin  an  investigation  as  to 
the  quality  of  the  vinegar  sold  in  this  part  of  the  State,  a  number  of 
sam^es  were  collected  and  examined,  and  it  is  proposed  to  continue 
this  investigation  by  the  collection  of  further  samples  in  other  local- 
ities. 

I.  Drugs. 

Of  the  120  samples  of  drugs  examined,  50  were  procured  in 
Albany,  27  in  Troy,  20  in  Hudson,  12  in  Schenectady,  and  11  in 
Amsterdam.  With  the  exception  of  12  samples  of  cream  of  tartar 
purchased  at  groceries  they  were  all  obtained  at  drug  stores.  Of 
the  total  number  there  were  rated  as  of 

Good  quality 59  or  49.2  per  cent 

Fair  quality 35  or  29.2  per  cent. 

Inferior  quality 23  or  19.1  per  cent. 

Sold  by  error. 3  or    2.5  per  cent. 

Those  classed  as  of  "  good  quality  "  practically  conformed  to  the 
requirements  of  the  United  States  Pharmacopoeia ;  those  of  **  fair 
quality"  fell  not  far  below  those  requirements,  while  those  rated 
as  **  inferior"  were  entirely  fictitious  (as  in  the  case  of  some  of  the 
cream  of  tartars)  or  of  very  poor  quality.  In  three  cases  the  article 
sold  did  not  consist  of  the  substance  called  for. 

The  following  were  the  articles  examined : 

Citric  Acid.     {Acidum  Cttrncum,  U.  S.  P.) 

Three  samples  examined.     Nos.  1, 4  and  11.     Percentage  purit 

respectively  99.73,  99.76,  and  97.91.     All  of  fair  quality,  containin^ ^ 

traces  only  of  metallic  impurities. 

Tartaric  Acid.     {Acidum  Tartaricum,  U.  S.  P.) 

Four  samples.     Nos.  2, 10  and  59  of  fair  quality,  containing 
of  metallic  impurities.     Percentage  purity  respectively  97.82,  99.6 
and  98.00.     "No.  3  consisted  of  cream  of  tartar  of  good  qualit 
doubtless  sold  by  mistake. 

Iodide  of  Potassium.     {Potassii  lodidum^  U.  S.  P.) 

Three  samples,  of  which  Nos.  5  and  8  were  of  fair,  and  No.  65  o:  ^^ 
good  quality. 

Bromide  of  Potassiim^.     {Potassii  Bromidum^  U.  S.  P.) 

Three  samples,  of  which  Nos.  6  and  7  were  of  fair,  and  No.  66  oP^^ 
good  quality. 
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Santonin,     {Santoninum^  U.  S.  P.) 
ne  sample,  No.  9,  which  was  of  good  quality. 

Cream  of  Tartar.    (Potassii  JBita7*tras,  U.  S.  P.) 

wenty-two  samples,  of  which  10  were  purchased  at  drug  stores 
12  at  groceries.  Of  the  former  all  were  real  cream  of  tartar,  9 
g  of  good,  and  1  of  fair  quality.  The  percentage  purity  of  these 
pies  was  as  follows : 

12 87.19 

13 97.70 

14 94.92 

15 97.43 

16 97.80 

17 97.78 

48 97.67 

49 95.63 

60 98.73 

69 97.68 


verage  purity,  96.24  per  cent. 
ome  of  the  commercial  cream  of  tartar  now  sold  is  of  an  extra- 
Lnary  degree  of  purity,  there  having  been  a  great  improvement 
fcis  resp^t  during  the  last  few  years, 
f  the  12  samples  purchased  at  grocery  stores,  2  were  of  good,  1 
"^sir,  and  1  of  inferior  quality,  while  8  were  grossly  adulterated  or 
't^Xirely  fictitious.     The  percentage  purity  of  the  four  first  named 
as  follows : 

^^-     19 92.26 

^^-    20 81.47 

^^-    54 96.87 

^^-    56.... 79.31 


verage  of  these  four  samples  of  real  cream  of  tartar,  87.48  per 
^'^t:,  being  much  below  that  of  the  preceding  samples  obtained 
j^^^x:i  drug  stores.  The  remaining  eight  were  made  up  as  follows : 
J-  ^^^  18,  21,  22  and  51  consisted  chiefly  of  acid  phosphate  of 
^J^^  and  starch;  No.  23  of  sulphate  of  lime,  starch  and  some 
^^^t3i  of  tartar,  the  acidity  corresponding  to  13.24  per  cent ;  Nos. 
^  ^  ^nd  63  consisted  chiefly  of  sulphate  of  lime,  starch  and  tar- 
3^^<i  acid,  the  acidity  of  these  samples  corresponding  to  31.57  and 
g  I*  S6  per  cent  of  cream  of  tartar,  and  No.  55,  which  was  mainly 
jj^  t^liate  of  lime  with  some  tartaric  acid,  with  an  acidity  correspond- 

^^to  19.20  per  cent. 
^-t -^lie  number  of  samples  examined  is  too  small  and  the  territory  in 
^^^ch  they  were  collected  too  limited  to  base  conclusions  of  much 
^^I^J^e  npon  the  results  obtained,  though  it  would  appear  that  a  pure 


^^y'^Qle  is  much  more  likely  to  be  sold  by  the  druggist  than  the  grocer, 
^i^J^o^  80-called  cream  of  tartar  is  often  a  mere  imitation,  and  a  very 
ir  ooe  at  that. 
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Alcohol.    {Alcohol^  U.  S.  P.) 

Six  samples,  Nos.  24,  25,  26,  27,  28  and  29 ;  all  were  of  g( 
quality.  The  Q.  S.  P.  requires  ''91  per  cent  by  weight  of  ethy^I- 
alcohol.'*  The  percentage  in  these  samples  was  respectively  91.1 -^» 
90.12,  90.16,  90.37,  90.30  and  90.87.     Average,  90.49  per  cent. 

Strmiger  Ether,     {Aether  Fortior^  U.  S.  P.) 

Twelve  samples,  of  which  Nos.  31  and  32  were  deficient  S^i 
strength;  Nos.  30,  104  and  117  were  of  inferior  strength  am^ 
quality;  Nos.  Ill  and  114  were  of  fair  quality,  and  Nos.  ST* 
99,  102,  106  and  120  were  of  good  quality.  No.  99  was  labdocl 
"  Nitrous  Ether  "  by  mistake.  Stronger  ether,  being  largely  used 
as  an  anaesthetic,  ought  to  be  of  good  quality,  but  these  resolftB 
show  that  an  article  of  a  quality  inferior  to  that  required  by  tii 
pharmacopoeia,  is  frequently   oftered  for  sale.     The  D.  S.  r.  re 

?[iiires  a  specific  gravity  "not   higher  than  0.725  at  15   deg.  (3' 
59  deg.  P.)."     The  specific  gravities  of  the  twelve  samples  exaam- 
iued  were  as  follows  : 

No.     30 O.TS'T 

No.    31 0.75 

No.    32 0. 7 

No.    57 O.T 

No,    99 0.7 

No.  102 0.7^ 

No.  104 0.7 

No.  106 0.72 

No.  Ill 0.7? 

No.  114 0.7 

No.  117 0.74 

No.  120 0.78 


Purified  Chloroform,     {Chlorqformum  Purifioatum,  U.  S.  P.V 

Twelve  samples,   of    which  Nos.  33  and    35  were   of  inferio*' 
qnalitv  and  strength;  No.  113  of  fair  quality,  and  Nos.  84,  5S, 
98,  lOJ,   103,  105,  110,116  and  119  were  of  good  quality.    Tb^ 
U.  S.  P.  requires  a  specific  gravity  of  1.485-1.490  at  15  d^.  O* 
(59  deg.  F.)  The  specific  gravities  of  the  twelve  samples  examin©^ 
wore  as  follows : 

No.     33 1 .466 

No.     34 1.488 

No.     35 1.450 

No.     58 1.498 

No.     98 1.490 

No.  101 1.489 

No.  103 1 .488 

No.  105 1.488 

No.  110 1  .^ 
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No.  1 13 1 .  487 

No.  116 1.488 

Na  119 1.489 


Carbonate  of  Ammonium,     {Ammonii  Carbcnm^  U.  S.  P.) 

Ten  samples;  of  which  Nos.  36,  115  and  118  were  of  good 
quality;  No.  112  of  fair  quality,  and  Nos.  37,  38,  100,  107,  108 
and  109  were  of  inferior  quality,  having  undergone  partial  de- 
comp^ition.  In  order  to  preserve  this  important  medicinal  agent 
in  good  condition  it  should  be  kept  in  well-stopped  bottles  and  in  a 
•ool  place.  The  results  of  the  analyses  made  show  that  it  is  often 
carelessly  kept  and  partly  decomposed  in  consequence  when  offered 
for  sale.     The  percentage  purity  of  the  ten  samples  was  as  follows : 

No.     36 92.66 

No.     37 66.44 

No.     38 83.03 

No.  100 65.91 

-No.  107 69.44 

No.  108 67.87 

No.  109 67 .  59 

JIo.  112 79.68 

Jfo.  115 95.10 

ZNo.  118 96  95 

Average  of  the  ten  samples,  78.46  per  cent. 

Chlorate  of  Potassium,     {Potaasii  CKLoras^  U.  S.  P.) 
Five  samples,  Nos.  39,  40,  41,  60*and  61,  all  of  good  quality. 

Reduced  Iron,     {Ferrum  lieductumy  U.  S.  P.) 

Six  samples  were  examined,  none  of  which  came  up  to  the 
;^harmacop<Bial  standard,  which  requires  80  per  cent  oi  metallic 
:^ron,  but  with  the  exception  of  No.  42  which  consisted  of  dried 
Iphate  of  iron^  sold  through  ignorance ;  the  remaining  samples, 
OS.  43,  44,  02,  63  and  64  were  considered  of  fair  quality. 

Odllio  Acid.     {Addum  Oallicum^  U.  S.  P.) 
Four  samples,  Nos.  45,  46,  47  and  68,  all  of  good  quality. 

Dried  Sulphate  of  Iron,     {Ferri  Sulphas  ^ocsiccatue,  U.  S.  P.) 
One  sample.  No.  67,  which  was  of  good  quality. 

Water  of  Ammonia,     {Aqua  AmmonioBj  U.  S.  P.) 

Five  samples ;  Nos.  72  and  73  were  of  fair,  and  Nos.  70,  71 
^nd  91  of  good  quality,  though  most  of  them  contained  slight 
traces  of  metallic  impurities,  sulphates,  etc.     The  XT.  S.  P.  requires 
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**ten  per  cent  by  weight  of  the  gas."     The  percentage  in  the  fi 
samples  examined  was  as  follows : 

No.  70 10. 

No.  71 15 . 

No.  72 8. 

No.  73 7. 

No.  91 11 . 

Benzoic  Add.  [Aoidum  Jiemoioumj  U.  S.  P.) 

Three  samples,  of  which  Nos.  74  and  95  were  of  good,  and  N< 
75  of  fair  quality. 

Oxalate  of  Cerium.    {Cerii  Oxalasy  TJ.  S.  P.) 

Four  samples,  Nos.  7H,  77,  90  and  97,  all  of  a  fair  degree  o 
purity,  though  none  of  them  corresponded  precisely  with  the  reqai 
ments  of  the  IT.  S.  P. 

Magnesia.    {Magnesia^  U.  IS.  P.) 

Four  samples,  of  which  No.  92  was  of  good  quality,  Nos.  78,  T 
and  80  only  fair.  This  article  is  generally  carelessly  kept,  and  there 
fore  partially  carbonated  by  exposure  to  the  air.  It  should  be  kep 
in  well-closed  vessels. 

Washed  Sulphur.  {Sulphur  Lotum^  IT.  S.  P.) 

Four  samples;  Nos.  81  and  93  were  of  good  quality,  No.  83  con^ — 
sisted  of  precipitdted  sulphur  sold  by  error,  and  No.  83  was  avh^^ 
limed  ^i^^Awr  or  common  "  flowers  of  sulphur."    The  pharmaco- 
poeial  requirements  are  plain,  and  there  is  no  excuse  for  the  sale  of 
an  unpuriiied  article  or  other  preparation  of  sulphur. 

Oxide  of  Zinc.    {Zinci  Oxiduni^  IT.  S.  P.) 
Four  samples,  Nos.  84,  85,  86  and  94,  all  of  fair  quality. 

Iodoform,    {lodoformum.^  U.  S.  P.) 
Four  samples,  Nos.  87,  88,  89  and  96,  all  of  good  quality. 

II.    YiNEGAB. 

The  seventy-four  samples  examined  were  all  purchased  at  grocery 
stores,  cider  vinegar  being  called  for  in  each  instance.  At  a  meet- 
ing of  the  Board  held  January  16, 1883,  a  standard  was  adopted  for 
cider  vinegar  under  and  pursuant  to  section  4  of  chapter  407  of 
the  Laws  of  1881,  which  standard  was  *^not  less  than  Ave  (5)  pw 
cent  of  pure  acetic  acid  "  and  '^  not  less  than  one  and  one-half  per 
cent  of  solid  matters"  on  evaporation  and  drying  at  212  d^.  F. 
The  Massachusetts  Law  of  1882  required  the  same  percentages  in 
the  case  of  aU  vinegars,  but  in  1885  was  amended  and  now  reqaires 
^^not  less  than  four  and  one- half  per  cent  by  weight  of  abaolute 
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acetic  acid  "  in  all  vinegars  and  '^  not  less  than  two  (2)  per  cent  of 
cider  vine^r  solids  "  in  cider  vinegar,  and  it  prohibits  tne  saJe  not 
only  of  adulterated  or  weak  •  vinegar,  but  of  any  vinegar  for  cider 
vinegar  which  is  not  made  exclusively  from  apple  cider,  and  like- 
wise the  use  of  any  artificial  coloring  matter.  This  is  a  good  law, 
for  while  vinegar  made  from  spirits  or  otherwise  may  be  equally 
wholesome,  it  ought  not  to  be  sold  for  cider  vinegar,  as  is  very 
frequently  the  case. 

An  article  so  largely  used  in  the  preparation  of  food  as  vinegar 
OQ^ht  to  be  both  n'ee  from  adulteration  and  of  good  strength  as 
wdl,  bat  the  results  of  the  examinations  so  far  made  show  that 
here  as  elsewhere  wide  differences  in  quality  exist.  The  addition  of 
mineral  acids  is  very  uncommon,  but  mnch  vinegar  is  sold  which 
baa  been  plentifully  watered,  and  the  greater  part  of  that  sold  as 
cider  vinegar  is  a  so-called  white  wine  vinegar  colored  by  caramel 
with  perhaps  some  cider  vinegar  added  to  give  it  flavor. 

Of  the  seventy -four  samples  of  vinegar  examined,  thirty -five  were 
purchased  in  Albany,  nineteen  in  Troy,  six  in  West  Troy,  four  in 
Green  Island  and  ten  in  Cohoes.  Of  the  total  number,  eleven  or 
H.8  per  cent,  were  found  to  contain  five  per  cent  or  over  of  abso- 
lute acetic  acid,  and  sixty-three,  or  85.2  per  cent,  contained  less  than 
^^e  per  cent  and  therefore  fell  below  tlie  legal  requirement ;  eigh- 
teen, or  24:.3  per  cent,  contained  4 1-2  per  cent  or  over,  and  56,  or  76.7 
per  cent  contained  less  than  4  1-2  per  cent.  The  highest  percentage 
<^f  absolute  acetic  acid  was  6.2  per  cent  and  the  lowest  1.8  per  cent, 
^^io  average  being  4  per  cent. 
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Per  cent  Per  cent 

r.  Acetic  Acid.      Number.  Acetic  Acid. 


4.0  U4  4.6 

4.1  145 4.3 

4.8  146 3.3 

3.5  147 * 3.2 

3.4  148 4.0 

5.2  149   3.9 


,^fl 4.1  142 2.9 

li^ 6.2  143 4.4 

i^^ 4.1  150 5.2 

^"*0 3.3  151 4.3 

^"^l 5.5  152  5.0 

^^3 4.3  153 .1.4 

^^3 3.5  154 4.2 

^^4 3.8  155 3.0 

*-35 2.3  166 3.8 

136 4.2  157 2.9 

137 4.7  158 5.0 

138 4.9  159 -1.2 

139 5.0  160 4.2 

140 3.8  161 5.0 

Ul 3.6  162 J^.^ 
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Per  cent  Per  cent 

Number.  Acetic  Add.       Number.  Acetic  Add. 

163./ 3.6  179 3.4 

164 3.6  180. 4.3 

165 8.9  181.... 4.6 

166 6  4  182. 4.1 

167 4.2  183 2.7 

168 3.7  184 3.6 

169 3.9  186 3.8 

170.... 4.3  186 5.6 

171 5.0  187 3.4 

172 4.9  188 2.8 

178 4.4  189 3.2 

174 2.4  190 3.3 

176 2.5  191 3.5 

176 3.6  192 3.6 

177 3.7  193 4.6 

178 1.8  194 4.4 

Other  analyses  made  for  the  Board  have  been  as  follows  : 

Water. 

Fonr  samples.  One  of  these  was  from  a  city  well,  and  furnished 
so  striking  an  example  of  drinking  water  contaminated  by  excre- 
mentitions  matter,  probably  serving  as  the  medium  of  disease 
transmission,  that  the  report  made  at  the  time  is  appended. 

Albany,  September  10,  1885. 

Dr.  A.  L.  Oarboll,  Secreta/ry  State  Board  of  Healthy  Albany  y  N.  Y,: 

Dear  Sir  —  I  have  made  an  analysis  of  a  sample  of  well  water 
from  premises  No.  308  Third  street,  Albany,  sent  to  me  September 
5,  1885,  by  Dr.  B.  U.  Steenberg  of  Albany,  by  request  of  Mr. 
Carman.  The  results  point  to  gross  contamination  of  the  water. 
A  death  from  diphttferia  occurred  in  this  house  very  recently  and 
three  other  deaths  from  th^same  disease  are  known  to  have  occurred 
in  the  immediate  vicinity  within  a  short  time.  I  visited  the  prem- 
ises on  the  5th  inst,  with  Dr.  Steenberg  and  found  the  well,  said  to 
be  thirteen  feet  deep,  dug  in  a  sandy  soil  and  situated  directly  in  the 
rear  of  the  house.  A  privy  with  vault  said  to  be  eight  feet  deep 
and  full  to  the  surface  of  the  ground,  was  situated  about  seventy  feet 
from  the  well.  A  drain  pipe  from  the  second  story  of  the  next 
house  on  the  east  discharged  within  a  few  feet  of  the  well  upon  the 
surface  of  the  ground,  the  slop  water,  etc.,  from  the  same  flowing 
back  upon  the  lot  and  soaking  into  the  ground.  The  condition  of 
things  described  as  existing  upon  these  premises  is  essentially  the 
same  in  all  others  in  this  neighborhood.  There  is  no  drain  in  the 
street,  as  I  am  informed,  west  of  Thornton  street  and  no  water  mains 
laid.     Foul  privies  abound  on  all  sides,  and  the  water  supply  is  drawn 
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from  shallow  wells  dag  in  sand,  in  some  cases  within  a  fe^o  feet  of 
the  privies.  Much  drainage  is  discharged  upon  the  surface  of  the 
groand,  and  as  there  are  no  pavements  m  this  immediate  locality  it 
soaks  into  the  sandy  soil.  Such  a  condition  of  things  is  in  the 
bigheet  d^reo  insanitary,  and  it  is  certainly  not  surprising  if  diphthe- 
ria, tjrphoid  fever  and  other  infections  diseases  are  of  frequent  oc- 
durenoe,  as  is  said  to  be  the  case. 

Analy8i%. 

Color  and  appearance Clear,  Colorless. 

Odor  at  100  degrees  F None. 

Chlorine,  grains  per  TJ.  8.  gallon 13 .42 

Free  ammonia,  parts  per  million 6 .400 

Albuminoid  ammonia,  parts  per  million 0.340 

Total  solids,  p-ains  per  U.  S^allon    88.73 

Lo68  on  ignition,  grains  per  uT  S.  gallon 43  78 

Kineral  matter,  grains  per  U.  S.  gallon 44.94 

Very  respectfully  yours, 

WILLIS  G.  TUCKER. 

Samples  of  water  from  Kingston  (city  water  siipply]  and  from 
Oneida  lake  (two  analyses)  were  also  analyzed.  The  former  were 
^^Ported  October  9,  and  the  latter  November  10, 1886. 

Kerosene. 

.    Six  samples  have  been  submitted  for  examination  with  thefollow- 
^'^g  results  : 

^J»»hlng  point.  Degrees  F. 

^.^.  8686 100 

^.^-   8687 100 

^r;^-  8688 100 

^,^-  8689 100 

^^-  8690 i 99 

-^*>-  8691 100 

A.11  of  which  is  respectfully  submitted. 

WILLIS  G.  TUCKER, 

AnalyaL 
y.  Chemical  Laboratory,  Albany  Medical  College,  Albany,  N. 
^  -»  February  22,  1586. 


KEPOKT 

OF  G.  C.  CALDWELL,  Ph.  D., 
analyst  of  alkaloidal  medicinal  preparations. 

Chemioal  Labobatoby,  Cobnell  XJnivbbsity,  > 

February  10,  1886.  j 

To  the  Secretary  ofiheState  Board  of  Heaith  : 

Dbab  Sib  —  I  beg  to  sQbmit  the  following  report  of  work  thus 
far  accomplished  in  the  examination  of  alkaloidal  medicinal  prepa- 
rations.    The  work  was  be^an  September  1,  1885. 

The  assay  of  quinme piUs. —  No  method  of  assay  of  this  prepara- 
tion is  given  in  the  Pharmacopoeia. 

The  aetermination  of  the  total  quantity  of  alkaloid  in  the  pills 
may  be  made  in  two  ways,  both  of  which  depend  upon  the  libera- 
tion of  the  qninia  from  the  acid  by  a  stronger  base,  the  extraction 
of  this  alkaloid  by  ether,  the  expnlsion  of  the  ether  from  the  solu- 
tion thus  obtained,  and  the  drying  and  weighing  of  the  residue.  As 
this  residue  may  contain  other  alkaloids  besides  quinia,  the  pharmaco- 
pceial  test  of  purity  must  be  applied  to  it  before  the  assay  can  be 
regarded  as  completed. 

These  two  methods  of  determining  the  total  alkaloid  in  the  pills 
differ  only  in  respect  to  the  treatment  for  the  liberation  of  the  quinia 
from  the  acid,  and  the  mode  of  extracting  the  quinia  by  ether.  By 
one  method,  described  by  Allen  for  the  assay  of  quinine  prepara- 
tions generally,  the  solution  of  the  substance  in  acidified  water  is 
treated  with  ammonia,  and  the  precipitated  quinia  is  then  taken  up  by 
ether.  By  the  other  method  first  described  by  Parsons,  the  pills 
are  softened  with  a  small  quantity  of  water,  freshly  slacked  lime 
is  added,  the  mixture  is  dried,  pulverized,  transferred  to  a  continu- 
ous extractor  and  treated  with  the  ether  for  several  hours. 

The  manipulation  of  the  first  method  is  much  easier  and  more 
satisfactory;  but  Mr.  Parsons  claimed  for  the  second  method  a 
greater  degree  of  accuracy ;  after  the  mixture  of  substance  and  lime 
IS  once  safely  transferred  to  the  extractor,  it  is  probable  that  the 
manner  of  making  the  ether  extract  will  generally  yield  a  purer 
solution  of  alkaloid  ;  for  nothing  but  pure,  stronger  ether  comes  in 
contact  with  a  mass  supposed  to  contain  nothing  soluble  in  such 
ether  except  alkaloids.  In  the  case  of  the  other  method,  ether 
saturated  with  water  is  agitated  with  an  aqueous,  amraoniacal  solu- 
tion of  so  much  of  the  pill  as  is  soluble  in  water,  and  opportunity  is 
thus  afforded  for  the  solution  of  other  matters  besides  alkaloids ;  but 
the  range  of  solvent  power  of  ether  saturated  with  water  is  probably 
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'^^  t  little  greater  than  of  pare  ether.     I  am  not  aware  how  far  the 
jl»  fiferonce  between  the  two  has  been  carefully  tested,  so  far  as  it 
^rs  on  the  point   under  discussion.     I  hope  to  be  able  soon  to 
^l[e  such  tests  myself. 

If  he  pulverizing  of  the  dried  mixture  of  lime  and  pill  substance 
X  St,  of  course,  be  very  complete,  in  order  that  no  particles  of  the 
^  nia  shall  be  mechanically  inclosed  in  the  lar^  mass  of  substance 
-t  is  entirely  insoluble  in  the  ether,  and  is  Uius  quite  capable  of 
►tecting  such  inclosed  quinia  from  solution.     I  have  found  this 
Tirerization  very  tedious;  and  the  transferring  of  this  fine,  dry 
^  sometimes  rather  adhesive  powder  from  a  mortar  to  the  extractor 
ot  the  kind  of  an  operation  that  a  chemist  likes  to  perform  in 
mtitative  work.      Other  and  more   serious   objections  to  the 
"^ejLhod  were  brought  out  in  my  very  brief  experience  with  it. 

^]?hose  who  are  familiar  with  the  continuous  ether  extractor  are 
that  a  tolerably  rapid  percolation  of  the  ether  through  the 
to  be  extracted  is  essential.     In  the  case  of  the  second  sample 
ills  that  I  attempted  to  assay  by  this  method,  the  powdered  con- 
of  the  extractor  were,  for  some  reason,  converted  on  contact 
_  the  ether  into  a  hard  and  perfectly  impervious  mass,  on  which 
^'l^^  ether  stood  for  twenty-four  nours  without  the  passage  of  a  drop 
tlmi-ough  it.     Of  course  the  assay  was  an  entire  failure.     The  fourtn 
^^ixiple  of  pills,  of  which  an  assay  was  also  attempted  by  this  method, 
l>^liaved  in  precisely  the  same  manner.    I  had  taken  it  from  my  num- 
^^^^tXid  collection  without  noticing  the  name  of  the  maker ;  it  proved 
^^^  l>e  the  same  that  had  given  me  trouble  in  the  first  instance.     Such 
^  ^^Bult,  after  having  carefully  executed  the  most  tedious  part  of  the 
'^orl^j  is  discouraging,  to  say  the  least,  even  if  it  may  not  often  occur. 
The  second  objection  to  the  method  affects  its  accuracy,  and  might 
^Vp/*  have  been  brought  to  light  if  I  had  not  at  the  same  time  checked 
tl^is  method  by  the  other.     On  preparing  the  solution  of  another 
^^'^ple  cf  pills  (No.  19)  for  the  other  method,  it  appeared  that  they 
^^^^tained  a  notable  quantity  of  a  fatty  substance,  which  by  the  dry 
"^^tliod  would  be  extracted  and  weighed  as  quinia ;  by  the  solution 
'^J^tliod,  as  I  conduct  it,  this  fat  is  at  once  detected  and  removed, 
^^tlx  other  insoluble  matters  by  filtration,  before  the  liberation  of 
K  ^  guinia  and  its  solution  in  ether.     These  two-grain  pills,  assayed 
y  the  dry  method,  gave  a  result  corresponding  very  closely  to  the 
\^^  grains  of  crystallized  sulphate  of  quinia  per  pill ;  but,  assayed 
7^  tlie  solution  method,  which,  in  this  case,  would  unquestionably 
S^^^  a  more  reliable  result,  it  corresponded  to  but  one  and  threc- 
^^^j^ljters  grains  to  the  pill. 

The  degree  of  accuracy  of  the  solution  method  was  tested  by  the 


^?^y  of  a  solution,  containing  a  known  quantity  of  a  reliable  brand 

.     Sulphate  of  quinia,  together  with  the  usual  proportions  of  other 

^^'J&wieiits  commonly  used  in  the  preparation  of  the  pills,  such  as 

S^^ooee,  gum-arabic  and  gelatine ;  several  weighed  portions  of  such 

^^^lution  were  subjectea  to  analysis.     It  being  stated   that   some 

S^XiooBe  raay  be  dissolved  by  the  ether  in  this  operation,  and  thus  a 
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too  high  resnlt  detained,  the  residne  of  quinia  by  the  first  pre- 
cipitation and  extraction  was  dissolved  by  dunte  salphuric  acid,  and 
the  quinia  was  again  precipitated  by  ammonia,  and  taken  up  by 
ether.  The  results  are  given  in  per  cents  of  the  quality  of  quinia 
that  should  have  "been  obtained  if  the  process  were  perfect. 

ABsay  Number.  Per  oeot . 

1 100.00 

2 98.01 

8 99.42 

4 97.  SO 

Average,  98.8  per  cent 

Four  samples  of  pills  have  thus  far  been  assayed  by  this  method, 
and  also  partly  by  the  dry  method.  The  manner  of  conducting  the 
solution  method  is  essentially  the  same  as  described  by  me  in  a  former 
report  to  this  Board,^  except  that,  instead  of  dissolving  a  small  num- 
ber of  the  pills  in  the  graduated  tubes  in  which  the  assay  is  made,  a 
filtered  solution  of  a  larger  number  of  pills,  representing  from  fifty 
to  seventy -five  grains  of  the  sulphate,  is  prepared,  and  two  or  more 
parts  of  the  solution,  carefully  weij^hed,  are  subjected  to  the  assay. 

The  results  of  the  examination  oi  these  four  samples  are  given  iu 
the  following  table,  calculated  to  grains  per  hundred  pills  of  sulphate 
of  quinia,  with  seven  molecules  of  water  of  crystallization,  wtiich, 
according  to  Parsons,  is  all  the  water  that  need  be  allowed.  Stronger 
ether  was  used  in  all  cases. 


No.  of 
Sample. 

Put  up  by 

Where  purchased. 

Sulphate  of  Quinine,  Formhd. 
(Grains  per  pill.) 

Dry  method. 

SoluUon  method 

18 
19 

McKesson  &  Bobbins. 
Tilden  &  Co 

Ithaca 

junaca.  .••....«• 

Bingbamton 

Bingbamton  .... 

192           197 
206          

•  ••*                  •••• 

•  •••                  «••• 

194               194 
179               172 

20 

Otis  Bros 

228              231 

22 

Keasby  &  Mattison 

92.8             92 

The  discrepancy  in  the  results  by  the  two  methods  in  the  case  of 
sample  19  is  explained  above ;  the  second  result  by  the  solution 
method  is  not,  in  this  case,  obtained  by  the  aesay  of  a  second  portion 
of  the  solution,  but  by  solution,  re-precipitation  and  re-solution  by 
ether  of  the  product  of  the  first  assay  ;  in  the  other  cases  the  two 
results  represent  assays  of  two  separate  portions  of  the  same  solution. 
Samples  18,  19  and  20  were  two-grain  pills;  sample  22,  one-grain. 

The  tests  of  the  purity  of  the  alkaloid  obtained  in  these  assays  yet 
remain  to  be  made. 

Assay  of  Citrate  of  Iron  and  Quinine, 

The  assay  of  this  preparation  was  conducted  in  the  same  manner 
as  in  the  case  of  the  pills,  except  that,  as  the  citrate  dissolves  more 
or  less  readily  to  a  clear  liquid,  the  solution  of  a  weighed  quantity 

*  Second  Annual  Report  of  the  State  Board  of  Health  of  New  York,  p.  697. 
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1. 
2. 
3.      ■ 

5.      " 


ber. 


made  directly  in  the  assay  tube.  The  Pharmacopoeia  prescribes 
Tk**  ^®  assay  the  use  of  potash  as  a  precipitant  of  the  alkaloid,  in 
A^  presence  of  tartaric  acid,  and  chloroiorm  as  the  solvent  of  the 
*^*^«fcloid.  By  the  use  of  ammonia  and  stronger  ether  instead  of 
P^ti-ash  and  chloroform,  the  residue  of  quinine  obtained  appears  to  be 
Po  r^r,  because  less  colored,  the  necessity  of  using  tartaric  acid  is 
^^^^ided,  and  the  manipulation  is  more  convenient. 

TChe  following  tests  of  the  accuracy  of  the  method  were  made  with 
^^^i^hed  portions  of  a  solution  containing  citrate  of  iron  and  ammonia 
?^^<i  a  known  quantity  of  sulphate  of  quinia;  the  results  are  ^ven 
^^  percent  of  the  quantity  that  should  have  been  obtained  if  the 
^Chod  were  perfect. 

Per  cent. 

98.64 

100.02 

100.04 

99.07 

99.05 

98.93  =^ — — 

In  the  case  of  the  last  three  results,  the  ether  was  very  vigorously 
^«a.ten  up  with  the  aqueous  liquid  in  the  tube,  while  in  the  other 
^^^^08  the  agitation  was  more  gentle,  but  was  continued  as  long  as 
^^\y  nndissolved  particles  of  quinia  were  visible.  In  my  assays  of 
^^•*>iples  of  the  citrate  the  method  of  moderate  agitation  was  followed. 

The  results  above  given  appear  to  justify  my  dependence  on  the 

^  monia-ether  method  of  assay  as  trustworthy. 

The  tr.  S.  Pharmacopoeia  of  1880  states  that  the  citrate  of  iron  and 
%^  5  nine  should  yield  a  quantity  of  quinia,  when  assaved  by  the  method 
^^  described,  equivalent  to  twelve  per  cent  of  the  original  citrate. 

*^"^  e  results  of  my  duplicated  examinations  of  this  preparation  are 
below. 


Number.  Per  cent. 

7 y9.15 

8 99.01 

9 101.80 

10 101.10 

11 lOl.lO 


Said  to  be  put  up  by  — 


McKesson  &  Robbies 

Powers  &  Wightman 

Charles  T.  WhiteA  Co 

Rosengarten  &  Sons 

C.  W.  Holmes 

Mclntjre  A  Embury 

Dnknowrn .'... 

McKesson  &  Robbin.s 

-rv         -    FraserALea 

\o 1  Billings,  Clapp  A  Co 

\ «»  *  "  •    I  (Re^ezamination) 

W HaUARQckel 

i  «^*  •  •  •    (Re-examination) 

\X Mellinckrodt  Chemical  Works . 

*. TarrantACo 

fi.R.  Squibb 

Sharp  A  Dohme 

BebleffelinACo 

Charles  PSzer 


Where  purchased. 


Per  cent  of  quinia 
found. 


Ithaca. . . 
Ithaca. . . 
Ithaca. . . 
Ithaca... 
Elmira  .. 
Elmira  .. 
Ehnira . 
Elmira  .. 
Ithaca. . . 
Syracuse 


Syracuse 


Syracuse ... 

O  wego 

Binghamton. 
Bingham  ton. 
Binghamton. 
Binghamton. 


8.98 

8.99 

9.66 

9.70 

9.3G 

9.06 

11.54 

11.75 

7.08 

7.17 

10.48 

10.88 

9.16 

9.24 

10.18 

10.07 

4.09 

4.02 

8.86 

8.41 

8.40 

8.42 

7.75 

7.88 

7.79 

7.75 

10.72 

.  .  •  • 

11.10 

11.12 

10.63 

10.71 

9.14 

9.4S 

10.48 

9.31 

5.85 

6.87 

11.87 
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Inspection  of  the  table  shows  that  the  quality  of  the  citrat 
quite  variable,  and  that  in  some  cases  it  falls  so  far  below  the  st^ 
ard  that  its  medicinal  efiect  cannot  but  be  notably  affected. 

In  the  last  report  of  the  Massachusetts  Board  of  Health,  Lht 
and  Charity  the  results  of  the  examination  of  fifteen  samplei 
citrate  of  iron  and  quinine  are  given,  showing  a  range  of  from  £ 
to  12  per  cent. 

As  in  the  case  of  the  pills  the  quality  of  the  alkaloid  in  tl 
samples  of  citrate  that  I  have  assayed  still  remains  to  be  tested. 

Bespectf ully  submitted, 

(St.  0.  CALDWELL, 

Analys 


REPORT 
OF  SAMUEL  A.  LATTIMORE,  Ph.  D., 

PUBLIC  ANALYST, 

ON 

EXAMINATION  OF  DRIED  APPLES. 

The  investigations  on  which  this  report  is  based  were  undertaken 

^^  the  request  of  the  President  of  the  State  Board  of  Health,  in 

^^^w  of  the  vast  and  rapidly  increasing  quantities  of  dried  apples 

^^  other  dried  fruits  found  in  the  market.     It  was  deemed  import- 

^^t  that  the  manufacturing  processes  employed  in   preparing  an 

J^^icle  of  food  which  is  coming  so  rapidly  into  general  use  should 

critically  examined  in  order  to  ascertain  if  it  suffers  any  unneces- 


t:*^^  deterioration,  or  is  treated  with  any  foreign  substances  whose 


might  be  considered  prejudicial  to  health. 
^  KJntil  within  a  recent  period  the  drying  of  fruit  has  been  con- 
^cted  only  in  the  most  primitive  manner  and  without  the  aid  of 
^^^^  facilities  specially  designed  for  such  purposes.  The  heat  of 
^  ^^^nestic  fire  indoors,  or  the  warmth  of  the  sun  without,  or,  at  most, 
»  ^mall  and  generally  rude  building  containing  a  rough  furnace  suf- 
*^     ^  to  furnish  the  supply  of  dried  fruit  required  forliome  consump- 


^-^  —  »i,  with  perhaps  a  slight  excess  for  sale.  The  tough  and  leathery 
"  ^ -tractor  of  sun-dried  fruits,  and  the  brown  and  charred  appearance 
those  dried  by  artificial  heat  did  not  recommend  them  to  the 
e.  Their  digestibility  and  nutritive  value  were  greatly  impaired, 
der  such  circumstances  the  supply  met  the  limited  demand, 
gradually  a  higher  degree  of  skill  was  applied  to  this  industry, 
the  primitive  methods  have  been  greatly  improved  or  rather 
'^irely  supplanted.  An  important  stimulus  in  this  direction  was 
^en  during  the  late  war  under  the  exigency  of  the  demand  for 
^etable  food  for  our  armies  in  the  field,  which  sanitary  science  had 
g  since  shown  to  be  so  salutary  and  necessary.  Fruits  and  vegc- 
les  in  their  fresh  state  were  too  perishable  and  bulky  to  bear 
Asportation.  Canned  fruits  and  vegetables,  while  admirably  pre- 
^ving  the  natural  qualities  of  the  fresh  article,  retained  all  the 
j^^^nal  moisture  or  water  averaging  perhaps  nine-tenths  of  the 
^^^ole  weight,  often  with  the  addition  of  still  more  water,  thus  in- 
^^l^^^asing  tfie  weight  of  an  article  already  heavy  in  comparison  with 
^  ^^  quantity  of  real  nourishment  contained  in  it.  The  great  des- 
^J:atum  of  getting  clear  of  this  largo  quantity  of  water,  thereby 
^ucing  the  bulk  and  weight  to  a  small  fraction  of  the  original,  and 
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at  the  same  time  rendering  it  capable  of  almost  indefinite  preserva- 
tion and  consequently  of  easy  and  cheap  transportation,  became  for 
the  first  time  clearly  apprehended  and  led  at  once  to  the  invention 
of  greatly  improved  processes,  based  on  an  intelligent  understanding 
of  the  principles  involved. 

A  second  stimulas  was  furnished,  at  least  in  many  of  the  States 
of  the  Union,  by  the  vast  increase  of  fruit  production  in  recent  years. 
The  irregularity  of  the  fruit  crop  has  shown  the  desirability  of  pos- 
sessing some  means  of  utilizing  the  maximum  production  which 
often  exceeds  the  demand  of  the  accessible  markets  during  the 
limited  period  within  which  so  perishable  a  commodity  can  be  pre- 
served. It  was  plain  that  some  more  rapid  mode  of  drying  would 
in  a  great  measure  meet  this  difficulty.  These  two  main  causes,  cx>n- 
spiring  with  others  of  minor  importance,  have  within  a  few  years 
practically  created  a  new  industry,  the  extent  and  economic  import- 
ance of  which  is  even  yet  scarcely  appreciated  by  the  public  The 
extent  to  which  inventive  genius  has  responded  to  this  demand  is 
abundantly  manifest  in  the  multitudes  of  mechanical  appliances  which 
have  been  devised  and  patented  for  this  purpose. 

This  industry  presents  some  peculiar  and  interesting  features  in- 
volving certain  economical  as  well  as  sanitary  aspects.  It  deals  with 
a  raw  material  which  is  very  bulky  and  exceedingly  perishable  and, 
therefore,  unsuited  for  profitable  transportation.  Consequently  the 
process  of  manufacture  can  never  be  profitably  conducted  at  a  dis- 
tance from  the  place  of  production.  It  can  never  be  concentrated 
in  large  establisliments  as  are  many  other  industries.  The  drying- 
house  or  evaporator^  as  it  is  technically  called,  must  be  near  the 
orchard.  Again,  the  present  processes  are  of  the  simplest  character 
and  may,  therefore,  be  successfully  conducted  by  unskilled  persons  at 
low  rates  of  compensation.  An  evaporator  of  convenient  capacity 
is  accordingly  becoming  a  very  common  part  of  the  equipment  of 
die  farmer  who  possesses  an  orchard  even  of  moderate  size,  or  in 
some  neighborhood  where  fruit  abounds,  an  establishment  is  erected 
of  such  proportions  as  to  consume  many  thousands  of  bushels  of 
apples  during  the  season.  This  industry  is  in  active  operation  for 
a  period  extending  over  several  months,  beginning  with  the  earliest 
ripening  fruit  and  continuing  as  long  as  winter  apples  can  be  pr€^ 
served  in  sound  condition,  throughout  the  greater  part  of  the  winter 
season.  A  new  source  of  income  has  in  this  way  been  opened  and 
already  has  taken  an  important  plaee  among  the  industries  of  the 
country,  and  in  no  State  more  pre-eminently  than  in  New  York. 
The  production  of  a  new,  palatable,  and  wholesome  article  of  food 
at  a  very  moderate  price  has  naturally  been  met  by  a  rapidly  increas- 
ing demand  at  home  and  also  in  foreign  countries,  as  shown  by  the 
large  quantities  exported. 

Appreciating  the  magnitude  of  this  industry  and  the  fact  that  a 
practically  new  article  of  food  is  being  placed  on  the  market  and 
oonsumed  in  enormous  quantities,  and  that  this  food  passes  through 
a  manufacturing  process,  which  though  simple  and  inexpensive,  and 
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t>t:m.  *  imperfectly  understood  by  the  public,  may  possibly  affect  its 
w^i^olesomeness,  it  was  deemed  the  duty  of  the  Board  oi  Health  to 
iia-%^e8tigate  as  far  as  possible,  the  processes  commonly  employed 
JQ-  the  drying  or  evaporating  of  apples,  and  also  the  nature  and 
<li:^^lity  of  the  product  as  to  its  value  as  an  article  of  food.  It  is 
T>i~<:^per  to  say  that  no  complaint  or  plausible  ground  of  suspicion  has 
5^<i.  to  this  investigation,  but  it  nas  been  undertaken  simply  to 
ol:>^^in  definite  information  on  a  subject  of  public  importance. 

t  may  bo  well  to  explain  that  in  the  trade  the  term  evaporated 

assumed  a  technical    signification,   and    is    applied    only    to 

3t8  dried  by  some  one  of  the  rapid  modern  processes,  and  is  used 

^^^^  csontradistinction  to  the  term  aun-driedy  the  meaning  of  which  is 

^  ""-evident.     An  evaporator  is  the  apparatus  used,  however  large 

8mall. 

TI?he  process  has  been  studied  in  both  large  and  small  establish- 
ments and  upon  different  forms  of  evaporators.     While  each  of 
^l^ose  may  claim  certain  special  merits,  it  is  not  necessary,  for  the 
ptxrposes  of  this  report,  to  enter  into  a  description  of  the  details  of 
^^y  of  these  forms  of  apparatus,  or  to  discuss  their  several  advan- 
^^ges.     It  will  suffice  to  describe  the  process  in  general  terms.  The 
Apples  are  pared,  cored  and  sliced  by  machines,  which  are  operated 
'^ith  great  rapidity,  either  by  hand  or  steam  power.     The  slices, 
'^hich  are  about  half  an  inch  thick,  are  placed  in  shallow  trays  or 
^i^wers,  which  are  transferred  to  a  closed  box.     In  the  base  a  small 
^^antity  of  sulphur  is  kept  burning.     The  arrangement  is  such  that 
^  Clumber  of  these  trays  may  be  introduced  at  the  same  time,  one 
^bove  tho  other,  and  yet  be  exposed  to  the  fumes  of  the  burning 
^ulphur  —  sulphurous   acid  —  as    it    circulates   among    them,   and 
finally  escapes  into   the  chimney.     The  object  and  effect  of  this 
J^'^tment  will   be  considered  in  a  subsequent  paragraph.     After 
oeiog  submitted  to  the  sulphuring  treatment  the  slices  are  transferred 
^  the  drying  screens.     These  consist  of  light  rectangular  wooden 
^jparines  supporting  the  wire  cloth  woven  of  iron  wire  coated  with 
**^c  — galvanizea.     The  size  of  the  screens  depends  on  the  size 
^  the  evaporator.     The  sliced  apples  are  spread  on  these  screens  in 
^^^•i    layers,  and  speedily  transferred  to   the  evaporator,  which  usii- 
**^y    is  constructed  to  hold  a  large  number  of  screens  at  the  same 
^*ne.     The  heat  is  usually  obtained  from  a  simple  furnace  or  stove, 
y  the  use  of  wood  or  coal.     In  some  of  the  larger  establishments 
^J^^m  heat  is  employed  with  advantage.     It  is  highly  important  to 
vP^^  the  temperature  within  certain  limits.     If  it  is  too  low,  the 
•J^^no  of  evaporation  is  too  long ;  if  too  high,  the  fruit  is  charred. 
^*^o  temperatures  observed  in  various  forms  of  evaporators  was 
^^^nd  to  vary  from  95  deg.   F.  to  290  deg.  F.     About  four  hours 
•office  with  this  range  of  temperature  to  effect  the  evaporation  of 
^Pples.     The  dried  fruit  is   now  removed   from  the  screens,  and 
^^wn  into  large  heaps,  where  it  is  suffered  to  remain  until  it  is 
^nvenient  to  pack  it  in  cases  or  barrels.     Tho  common  cases  are 
^e  to  hold  fifty  pounds  of  evaporated  fruit  when  it  is  tightly 
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<5ompre88e(i  by  powerful  machinerj.     The  product  is  now  ready 
be  sent  to  market. 

It  is  found  in  practice  that  from  eight  to  nine  bushels  of  app3 
weighing  approximately  lifty  pounds  per  bushel,  are  reoaired 
make  one  case  of  fifty  pounds  of  evaporated  product.  In  otl 
words,  about  seven-eighths  of  the  weight  of  tlie  green  fruit  : 
expelled  in  the  process  of  evaporation,  in  the  form  of  water,  i 
remaining  one-eighth  representing  the  whole  of  the  valuable  nu 
meut  of  tne  fruit. 

In  order  to  fairly  represent  the  value  of  evaporated  apples  as 
article  of  food,  the  following  analyses  were  made.  Fully-ripec 
fruit  was  selected  and  prepared  for  treatment  in  the  ordinary  w~ 
One  portion  was  then  evaporated  while  the  other  was  reserved  : 
analysis  in  the  fresh  state.  The  analysis  of  the  two  samples  gm 
the  following  results,  marked  No.  1  and  No.  2.  « As  represe 
ing  a  low  grade,  the  analysis  marked  No.  3,  of  a  sample  of  souths 
sun-dried  apples,  is  selected : 

•  No.  1.  No.  2.  N« 

Water 87.10  12.37  IS 

Fruit  sugar 6.24  43.66  3S 

Malic  acid 35  2.50  2 

Dextrose  and  pectin 1.93  13.50  H 

Nitrogenous  substances 28  1.38  1. 


These  analyses  are  chosen  from  those  made,  as  fairly  represent 
the  extremes  found  in  many  samples  obtained  in  the  open  marl^ 
without  selection,  and  coming,  doubtless,  from  different  parts  of 
country.     It  should  be  remarked  that  a  wide  variation  was  found 
the  moisture  or  water  contained  in  evaporated  apples,  ranging  f r- 
ten  to  twenty  per  cent  of  the  total  weight.     It  is  practically   imp 
sible  to  expel  the  moisture  entirely  in  the  process  of  evaporati* 
Just  what  proportion  should  be  allowed  to  remain  is  dimcult 
define.     The  present  methods  of  evaporation,  on  account  of  the  ui 
voidable  fluctuations  of  temperature,. are  not  capable  of  produci 
constant  and  exact  degrees  of  desiccation.    Again,  it  is  quite  probal 
that  different  varieties  of  apples  would  be  found  to  retain   th< 
native  moisture  with  different  degrees  of  tenacity. 

Possibly  it  may  be  undesirable  to  expel  the  moisture  to  a  grea 
extent  than  is  attained  in  the  more  carefully-managed  establi^ 
ments,  as  a  higher  temperature  or  a  longer  treatment,  or  both,  woi 
be  reauired,  and  in  that  case  the  sugar  and  other  valuable  constituei 
would  be^in  to  suffer  decomposition,  and  the  product  would  suf 
injury.  Evaporated  apples  are  highly  hygroscopic,  and  when  expo6 
to  damp  air  absorb  a  very  considerable  quantity  of  moistu 
Hence  the  advantage  of  packing  them  solidly  in  cases,  whether 
transportation  or  preservation. 

This  investigation  has  revealed  only  two  processes  in  the  man 
facture  of  evaporated  apples  which  may  raise  a  question  as  to  th 
admissibility  on  sanitary  grounds.     One  of  these  is  the  stdphuri 
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p^€3oe3s  already  described.  As  is  well  known  the  pulp  of  apple 
w^tien  exposed  to  the  air  darkens  in  color.  The  rapidity  and  extent 
of  this  change  differs  in  different  varieties ;  it  is  more  marked  in 
fill  ly-ripened  apples,  and  those  containing  the  smallest  per  cent  of 
acid.  The  fairer  the  color  of  the  evaporated  product  the  more  it  is 
appreciated  by  the  consumer. 

Several  means  have  been  employed  to  prevent  this  change  of  color. 
A.  \rery  dilute  solution  of  salt  is  efficacious,  but  its  use  is  inconven- 
ient and  prolongs  the  drying  process,  and  so  far  as  ascertained  is  not 
ia   use.     The  almost  universal  practice  is  to  use  sulphurous  acid  de- 
rived from  the  burning  of  a  small  quantity  of  sulphur.     A  few  mo- 
ments' exposure  of  the  sliced  apples  to  this  gas  is  sufficient  to  pre- 
serve the  natural  color  during  the  s'jbsequent  evaporation.     The 
q^uestion  naturally  arises,' whether  the  dried  fruit  retains  any  of  the 
snlphurous  acid  ?   In  no  case  has  the  writer  found  any  trace  of  this 
acid  in  evaporated  apples  or   other  fruit     In  the  absence   of   this 
acid,  or  any  salts  formed  from  it,  the  question  may  still  arise  whether 
it  may  not  have  been  converted  by  oxidation  into  sulphuric  acid, 
'^hich  would  remain  either  in  the  free  state  or  combined  in  the 
form  of  alkaline  sulphates. 

In  explanation  of  the  failure  in  every  instance  to  find  traces  of 
free  sulphuric  acid,  it  may  be  alleged  that  in  presence  of  alkaline 
fialts  of  the  organic  acids  it  could  not  remain  in  the  free  state  but 
Would  naturally  enter  into  combination  with  the  bases  of  these  salts 
forming  the  corresponding  sulphates.     The  solution  of  this  ques- 
tion becomes  far  more  difficult  from  the  fact  that  fruits,  in  common 
"^ith  most  vegetable  substances,  contain,  among  their  mineral  con- 
stituents, sulpnates.     Phosphoric  acid  is  the  chief  mineral  acid  found 
JJJ  the  apple  and  is  usually  present  to  the  extent  of  0.2  per  cent. 
The  sulphuric  acid  may  be  placed  at  half  tiiat  Quantity,  or  0.1  per  cent. 
A^  it  is  highly  probable  that  the  quantity  oi  sulphates,  small  as  it 
^  may  vary  with  varying  conditions  of  soil  ana  climate,  it  would 
^^uire  a  large  number  of  analyses  to  fairly  establish  the  limits  of 
formal  variation.     Should  it  appear  that  the  quantity  of  sulphates 
^Ound  in  sulphured  apples  always  exceeds  the  normal  quantity,  the 
^^cess  woula  very  reasonably   be  credited  to  the  treatment.     The 
r^mparative  analyses  of  the  samples  of  the  same  fruit,  part  of  which 
^^  been  treated  with  sulphur  and  part  not,  showed  no  wider  differ- 
Sj^ce  than  may  be  fairly  referred  to  permissible  error  of  experiment. 
'•^he  largest  quantities  found  were  so  trivial  that  the  writer  cannot 
^^tertain  the  opinion  that  it  exceeds  the  quantity  of  sulphuric  acid 
^onnally  belonging  to  that  particular  sample.     It  seems  entirely 
^^asonable  that,  during  the  brief  exposure  oi  the  sliced  apples  to  the 
^tion  of  the  sulphurous  acid,  the  gas  is  partially  absorbed  by  the 
^oist  surfaces,  but  without  penetrating  the  substance  of  the  pulp, 
^xid   that,   when  immediately  afterward  it  is  introduced  into  the 
Evaporator,  with  a  temperature  at  or  often  far  beyond  the  boiling 
Point  of  water,  the  sudden   and  rapid  evaporation  beginning  over 
Every  part  of  the  surface  sweeps  away  with  the  cloud  of  steam 
Every  trace  of  this  volatile  acid. 
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The  second  step  in  the  manufacturing  process  which  has  attracted 
attention  on  sanitary  grounds  is  the  fact  that  the  screens,  on  which 
fruits  are  commonly  dried,  are  made  of  wire  cloth,  protected  with  a 
coating  of  zinc  (^Ivanized).  The  question  very  naturally  arises 
whether  the  acid  juices  of  the  fruit  do  not  attack  this  coating  of 
2inc,  forming  a  poisonous  salt  which  may  adhere  to  the  fruit  in 
larger  or  smaller  quantity.  The  application  of  the  most  sensitive 
tests  to  apples,  known  to  have  both  been  treated  with  sulphurous  acid 
and  subsequently  dried  on  galvanized  screens,  failed  to  indicate  the 
slightest  traces  of  the  metal  zinc.  Nevertheless  the  screens  suffer 
oxidation  somewhat  rapidly,  and  must  be  renewed  after  a  few  seasons' 
wear,  and  it  seemed  desirable  to  ascertain  what  becomes  of  this  lost 
metal.  A  sample  of  galvanized  iron-wire,  cloth,  with  meshes  one- 
fourth  of  an  inch  in  diameter,  such  as  is  commonly  used,  was  found 
to  contain  thirty-three  per  cent  of  its  weight  of  zinc.  A  second 
sample  of  a  similar  screen,  which  had  been  worn  out  by  three  seasons* 
use,  was  found  to  contain  nine  per  cent  of  zinc.  We  have  here  a 
loss  of  twenty  fuiir  per  cent  of  zinc,  which,  considering  the  quantity 
of  the  wire  fabric  required  in  a  single  evaporator,  amounts  to  a  very 
considerable  weight.  A  careful  examination  of  the  screens,  how- 
ever, while  in  use  furnishes  an  explanation  of  this  disappearance  of 
the  zinc  from  the  iron  wire. 

As  the  dried  fruit  is  swept  from  the  screen  on  its  removal  from 
the  evaporator,  it  is  seen  that  the  saccharine  juices  of  the  fruit  had 
been  rapidly  evaporated  in  contact  with  the  heated  metal  gauze, 
closely  investing  it  as  with  a  varnish.  Where  the  sliced  fruit  hap- 
pens to  adhere  slightly  to  the  screen,  its  removal  usually  leaves  a 
tilm  adhering  to  the  screen,  instead  of  stripping  away  the  more  ad- 
herent coating  of  the  wire.  From  this  cause  the  meshes  of  the 
screens  are  rapidly  closed  Ito  such  an  extent  that  the  free  circulation 
of  the  hot-air  among  the  screens,  which  are  placed  one  above  the  other, 
is  obstructed.  To  meet  this  difficulty  it  becomes  necessary  at  very  fre- 
quent intervals  to  remove  these  accumulations  from  the  screens, 
which  is  done  by  a  vigorous  scrubbing  with  water  and  brooms  or 
stijfl  brushes.  It  is  in  this  process,  perhaps  daily  repeated,  that  so 
much  of  the  zinc  as  may  have  been  rendered  soluble  either  by  the 
sulphurous  acid  or  by  the  acids  of  the  fruit  itself,  is  washed  away, 
until  the  iron  wire  begins  to  be  exposed  and  the  screen  becomes 
unfit  for  further  use. 

In  conr^lusion,  it  appears  plain  that  there  can  exist  no  well-founded 
cause  of  apprehension  as  to  any  dangerous  contamination  of  evap- 
orated apples  or  other  fruit  from  either  of  those  two  sources.  It  is 
certainly  a  matter  of  congratulation  that  in  the  manufacture  of  an 
article  of  food  already  so  extensively  used  and  likely  to  come  into 
still  more  common  use,  there  exists  but  slight  possibility  of  any  de- 
terioration of  the  nutritive  value  of  the  product  by  the  addition,  in- 
cidentally  or  otherwise,  of  any  foreign  substance.  The  process  of 
evaporation  is  simply  the  rapid  removal  of  the  greater  part  of  the 
water  present  in  the  green  fruit,   at  such  a  temperature  as  to  pre- 
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^lude  any  important  chemical  changes  in  any  of  the  several  constitu- 
ents. Cfonseqnently  tlie  addition  or  the  same  quantity  of  water  at 
«»ny  subsequent  time  restores  the  dried  pulp  to  a  condition  very  closely 
approximating,  both  in  taste  and  nutritive  value,  the  fruit  in  its 
original  state,  and  diflFering  widely  from  fruit  slowly  dried  by  days 
of  exposure  in  the  open  air. 

The  evaporating  process,  therefore,  renders  one  of  the  most  per- 
X-shable  of  food  articles  capable  of  almost  indefinite  preservation 

ithout  loss  or  deterioration.    It  renders  a  bulky  article  exceedingly 

aipaet,  as  evinced  by  the  fact  that  a  single  case  containing  fifty 
^  ainds,  and  occupying  less  than  two  cubic  feet,  represents  the  entire 
'nutritive  value  oi  from  six  to  eight  bushels  of  green  apples  weigh- 
i  n^  from  three  to  four  hundred  pounds.  The  process  of  effectmg 
^liis  result  is  of  the  simplest  and  most  inexpensive  nature.  Trans- 
portation is  thus  greatly  facilitated,  and  a  new  article  of  the  great- 

^  hygienic  value  is  added  to  the  supplies  of  the  army  and  navy. 

It  would  be  interesting  to  form  a  trustworthy  estimate  oi  the 
naagnitude  of  this  industry,  which  is  almost  exclusively  confined  to 
"tlie  United  States.  Reliable  statistics,  however,  are  unattainable 
for  even  a  single  State.  "  The  Producers'  Price  Current "  of  Jan- 
Xiary  2,  1886,  reports  the  number  of  packages  —  a  term  which 
includes  barrels  as  well  as  the  ordinary  fifty-pound  packing  case  — 
x^oceivcd  in  New  York  city  alone,  during  the  year  1884,  at  175,565, 
H.i)d,  for  the  year   1885,  at   143,981.      The  number  of   packages 

ported  from  New  York  during  the  same  years  is  stated  to  be 

,465  and  76,596.  At  the  last  meeting  of  the  New  York  Hor- 
Wcultural  Society  reports  were  read  estimating  that  the  production 
evaporated  apples  in  the  four  counties  of  Niagara,  Orleans, 
nesee  and  Wayne  for  the  past  season  reached  7,425,000  pounds, 

148,000  boxes.  It  is  believed  by  those  who  are  inclined  to  con- 
Bider  this  estimate  too  high,  that  the  product  of  the  State  of  New 
York  for  the  last  season  is  not  less  than  8,500,000  pounds.  This 
Sl^nantity  of  evaporated  product  required  nearly  a  million  and  a  half 
l^usbels  of  green  apples. 

It  may  be  added  that  enormous  quantities  of  other  fruits  are 
iHsing  evaporated  in  the  same  manner. 

From  these  considerations  it  appears  that  this  rising  industry  is 

great  importance,  not  only  in  its  economic  aspects  in  rendering 
extremely  perishable  commodity  capable  of  indefinite  preserva- 
tion, in  reducing  all  that  is  valuable  in  a  bulky  article  to  a  small 
^jMMse,  thus  rendering  it  easily  transportable,  but  especially  in  fur- 
bishing a  most  wholesome  and  valuable  article  of  food  at  a  price 
^^hich  places  it  within  the  reach  of  the  humblest. 

S.  A.  LATTIMORE. 
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Examinations  of  beers. 


REPORT  ON  BEER, 


^^  Hon.  Erastus  Bbooks,  Chairmcm  of  the  Executive  Committee: 

SiB. —  I  have  the  honor  to  submit  the  following  report  on  the  work 
^^gned  to  me  by  resolution  of  the  Board,  passed  June  15,  1885, 
"^Hi^ly :  Resolved,  That  the  assistant  secretary  be  authorized  to  make 
**^cigement8  for  the  collection  of  samples  of  spirituous,  fermented 
^^  iHalt  liquors  for  analysis  in  accordance  with  chapter  176  of  the  Laws 
^^  1885,  and  that  the  whole  business  arrangement  for  the  enforcement 
^^  Said  law  be  referred  to  him  under  the  direction  of  the  Executive 
^^mmittee." 

REPORT. 

This  law  requires  that  ^'  the  Board  shall  at  least  once  in  the  calendar 
y^^t  cause  samples  to  be  procured  in  public  market  or  otherwise,  of 
^^  spirituous,  fermented  or  malt  liquors  distilled,  brewed,  manufactured 
^•*  offered  for  sale  in  each  and  every  brewery  or  distillery  located  in 
j^xia  State,  and  a  test  sample  or  analysis  thereof  to  be  made  by  a  chemist 
analyst  duly  appointed  by  said  Board  of  Health." 
T*he  provision  being  thus  specific,  the  question  of  the  best  method 
<Jarrying  out  its  intent  was  the  first  confronted.  Many  difficulties 
^  ^umbered  the  purchase  of  these  samples,  mainly  in  open  market, 
ing  to  the  very  great  number  of  saloons  involved.  To  ascertain  the 
Ocular  brand  sold  in  each  would   have  needed  more  time  and  ex- 


V 


»      -^se  than  was  at  command.     There  was  also  risk  of  such  collections 

^ ing  imperfect,  and  the  brewers  unfairly  and  incompletely  represented. 

^      it  seemed  more  feasible,    therefore,  to  collect  the  samples  directly 

^^m  the  breweries  and  to  supplement  them  by  others  purchased  in  the 

.     loons,  *thus  at  once  showing  the  character  of  the  beverages  as  brewed 

^td  as  actually  retailed  to  consumers.     This  course  was  finally  adopted. 

iy  correspondence    with    the   Internal   Revenue   Departnient,    an 

^cial  list  was  obtained  of  all  the  brewers  and  distillers  in  the  State, 

^^d  these  were  properly  recorded  in  a  register  specially  prepared  for 

^*^^  purpose. 

In  order  that  the  brewers  might  be  fully  apprised  of  th^  Vvw^VXwi 
&Qowhig  notice  was  mailed  to  thoir  various  addresses: 
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NonoB. 


The  State  Board  of  Health  hereby  notifies  all  distillers  or  brewers  oi 
spiritaoaSy  fermented  or  malt  liqaors  in  the  State  of  New  York,  thai 
on  April  29,  1885,  the  Legislature  passed  a  law  known  as  chapter  176 
a  copy  of  which  is  appended  to  this  statement. 

Tnis  law,  in  addition  to  the  duties  covered  by  chapter  407  of  1881 
concerning  which  regulations  of  the  Board  have  already  been  framec 
and  published,  specincally  imposes  upon  the  State  Board  of  Health  th< 
duty  of  making  at  least  annually  an  examination  of  samples  of  th< 
^*  spirituous,  fermented  or  malt  liquors  distilled,  brewed,  mannfactarec 
or  offered  for  sale  in  each  and  every  brewery  or  distillery  located  ir 
this  State/' 

The  State  Board  of  Health  at  its  annual  meeting  in  New  York  oity 
on  May  14, 1885,  adopted  measures  for  the  carrymg  out  of  the  spirit 
and  purpose  as  well  as  the  letter  of  the  proposed  law. 

Tne  State  Board  of  Health  hereby  mves  notice  that  in  this  as  well  ai 
in  all  other  matters  intrusted  to  its  administration  it  will  endeavor  tc 
discharge  its  duty  impartially,  without  fear  or  favor,  relying  upon  the 
co-operation  of  ail  good  citizens  and  upright  manufacturers  for  the 
successful  enforcement  of  the  statute. 

While  in  no  case  will  violations  of  the  law  be  condoned  or  connived 
at,  yet  the  investigations  will  bo  conducted  in  a  spirit  of  fairness  and 
with  a  proper  regard  for  all  vested  business  interests. 

.  Information  of  the  violation  of  any  of  the  provisions  of  the  statute 
will  at  all  times  be  gladly  received  at  the  Central  Office,  where  such  use 
of  it  will  be  made  as  in  the  judgment  of  the  Board  will  best  carry  out 
the  intent  of  the  law  and  best  conserve  the  interests  of  the  public. 

ALFRED  LUDLOW  CARROLL,  M.  D., 

Albany,  June  20,  1885.  Secretary. 

By  resolution  of  the  Board,  Dr.  Englehardt  was  elected  chemist  to 
analyze  the  various  samples.  Having  before  served  the  Board  accepta- 
bly as  chemist  in  the  department  of  wines,  beers,  spirits  and  cordials^ 
under  the  old  law,  *'  To  prevent  the  adulteration  of  food  and  drugs," 
his  selection  was  considered  the  best  that  could  be  made. 

The  limited  funds  at  the  Board's  disposal  for  the  work,  $3,000,  made 
it  necessary  to  secure  the  lowest  possible  terms  for  each  analysis  as  oth- 
erwise the  number  to  be  made  would  have  exhausted  an  appropriation 
many  times  larger.  An  arrangement  was  finally  entered  into  with  Dr. 
Englehardt  by  which  he  agreed  to  make  the  analysis  at  diinimum 
rateS;  and  the  following  form  of  analysis  agreed  upon : 

Color Ash,  per  cent 

Transparency Phosphoric  acid,  per  cent 

Specinc  gravity Water,  per  cent 

Alcohol  by  weight,  per  cent. .  Substitute  for  hops 

Extractive  matter,  per  cent. . .  Substitutes  for  malt  .... 

Suffar,  per  cent 

nemarka :  Analy^i. 
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The  law  provides  that  the  '^  samples  shall  be  kept  in  vessels  and  in  a 
condition  necessary  and  adequate  to  obtain  a  proper  test  and  analy- 
ns  of  the  liquors  contained  therein.  The  vessels  containing  sach  sam- 
ites ahall  be  properlv  labeled  and  numbered  by  the  secretary  of  said 
Doard  of  Health,  who  shall  also  prepare  and  Keep  an  accurate  and 
proper  list  of  the  names  of  the  aietillers,  brewers  or  vendors,  and 
oppofiite  each  name  shall  appear  the  number  which  is  written  or 
priDted  upon  the  label  attached  to  the  vessel  containing  the  sample  of 
the  liquor  manufactured,  brewed,  distilled  or  sold.  Such  lists,  num- 
berB  aod  labels  shall  be  exclusively  for  the  information  of  the  said 
Board  of  Health,  and  shall  not  be  disclosed  or  published  unless  upon 
discovery  of  some  deleterious  substance  prior  to  the  completion  of  the 
analysis,  except  when  required  in  evidence  in  a  court  of  justice.  The 
samples  when  listed  and  numbered  shall  be  delivered  to  the  chemist, 
aoalyat,  or  other  officer  of  said  Board  of  Health,  and  shall  be  desig- 
nated and  known  to  such  chemist,  analyst  or  officer  only  by  its  num- 
ber, and  by  no  other  mark  or  designation.  The  result  oi  the  analysis 
or  investigation  shall  thereupon,  and  within  convenient  time,  be  re- 
ported by  the  officer  conducting  the  same  to  the  secretary  of  said  State 
ward  of  Health,  setting  forth  explicitly  the  nature  of  any  deleterious 
sabstance,  compound  or  adulteration  whicli  may  be  detrimental  to  pub- 
lic health  and  which  has  been  found  upon  analysis  in  such  samples, 
and  stating  the  number  of  the  samples  in  which  said  substance  was 
found.  Upon  such  examination  or  analysis  the  brewer,  distiller  or 
vendor  in  whose  sample  of  spirituous,  fermented  or  malt  liquor  such 
deleterious  substances,  compounds  or  adulterations  shall  be  found, 
^ball  be  deemed  to  have  violated  the  provisions  of  this  act,  and  shall 
be  punishable  as  prescribed  in  section  seven  of  this  act. 

To  satisfy  these  conditions  bottles  and  cases  were  ordered  specially 

'barked  with  the  State  Board's  imprint,  and  a  cool  cellar  rented  con- 

^^Oient  to  the  chemist,  where  the  beers  could  be  kept  at  proper  tem- 

P^J^ture  awaiting  analysis.     Tags  were  also  prepared  (of  which  the 

fol  1  owing  is  a  specimen),  to  be  tied  on  the  samples  as  they  were  collected: 


No.  The  State  Board  of  Health,     Date, 

Sample  of 
Purchased  of 
Brewed  or  distilled  by 
Collector's   name. 


I^ese  tags  were  removed  from  the  sample  on  its  reaching  the  Cen- 
*^l  Office,  and  a  label,  with  a  certain  number,  of  which  the  following 
^  sample,  pasted  on  : 


18 


/ 


State  Board  of  Health, 

Chapter  176,  1885. 
Secy^s  No, 
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The  samples  as  sent  to  the  chemist  were  labeled  with  the  above 
label  and  contained  no  other  information  than  the  secretary's  number. 

Located  as  the  breweries  are  all  over  the  State,  it  was  necessary  to 
have  a  special  collector,  a  man  of  thorough  integrity,  who  could  give 
his  whole  attention  to  the  work.  Fortunately  there  was  available  at 
the  time  one  who  had  been  in  the  Board's  service  formerly,  and  an  ar- 
rangement was  made  with  him  at  the  moderate  rate  of  $2  a  day 
and  expenses,  to  make  the  collections  for  the  entire  State  excepting  in 
the  cities  of  New  York  and  Brooklyn  where  the  breweries  ar6  so  numer- 
ous and  so  close  together,  that  it  was  thought  hotel  and  traveling  ex- 
penses might  be  saved  by  employing  a  person  who  had  his  home  in 
one  or  other  of  these  cities.  Collecting  was  begun  in  the  city  of 
Albany  on  the  15th  day  of  July,  1885,  and  continued  with  slight  inter- 
ruption till  November  25,  1885. 

An  effort  was  made  to  take  such  sanitary  observations  as  might  be 
useful  to  the  Board  in  making  its  recommendations,  by  thoroughly 
inspecting  every  brewery.  The  collections  were  necessarily  retarded 
somewhat  by  this  course,  but  the  gain  was  more  than  compensatory 
in  the  information  obtained. 

The  law  requiring  that  each  sample  be  marked  by  the  secretary 
before  forwarding  it  to  the  chemist  for  analysis,  added  to  the  expense  of 
expressage,  making  in  fact  three  expressages,  one  in  shipping  the  empty 
case  of  bottles  to  the  point  where  the  collections  were  to  be  made,  the 
second  in  forwarding  them  after  the  samples  had  been  collected  to  the 
Central  OflBce  to  have  the  tags  removed  and  numbered  labels  pasted 
on,  and  the  third,  in  the  transfer  of  the  samples  properly  marked  to 
the  chemist  for  analysis. 

That  no  one  could  tamper  with  these  each  case  was  locked.  The 
keys  for  the  cases  were  made  in  triplicate,  one  being  held  by  the 
collector,  the  second  at  the  Central  Office,  and  the  third  being  in  tlie 
possession  of  the  chemist. 

The  law  also  requiring  that  the  results  of  the  analyses  should  be 
for  the  exclusive  information  of  the  Board,  the  returns  from  the 
analyst  were  kept  under  lock  and  key. 

The  following  is  a  tabulation  of  all  the  analyses  received  from  Dr. 
Englehardt.  They  are  numbered  consecutively,  but  the  names  of  the 
brewers  are  withheld.  His  own  report,  which  is  separately  given, 
will  speak  for  itself.     The  beers  were  found  to  be  heavily  salted. 
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't  will  be  seen  that  no  sabstitute  for  bops  nas  oeen  fonnd,  and  that 
'egards  substitutes  for  malt,  the  chemist  speaks  with  great  caution, 
suspects  the  addition  of  glucose  in  several  instances,  bnt  cannot 
nounoe  on  this  point  with  any  degree  of  certainty.  No  harmful 
redient  has,  however,  been  detected. 

KoRMAL  Beer. 

)o  these  analyses  show  a  violation  of  the  law  in  respect  to  con- 
ling  ingredients  that  are  ^'not  normal  or  healthful  to  exist  in  such 
erages  ? "  On  an  affirmative  reply  to  this  question  will  depend 
future  action  of  the  Board  in  the  matter  of  prosecution.  Mani- 
ly  before  an  answer  can  be  given  it  will  be  necessary  to  have  a  clear 
erstanding  of  what  is  a  normal  beer.  Unfortunately,  however, 
"e  exists  no  statutory  definition,  nor,  in  fact,  any  agreement  among 
le  supposed  to  be  authorities. 

lTcherly,  in  reference  to  what  ought  to  be  the  composition  of  beer, 

» • 

Beer  is  the  fermented  infusion  of  malted  barley  flavored  with 
3  which,  by  law  (English),  are  the  only  substances  permitted  to  be 
I  in  its  manufacture,  now  far  this  law  is  carried  out  is  a  matter 
3h  only  analysis  can  determine." 

A8SALL  says:  "Malt  beverages  should  consist  solely  of  the  prodtiot 
naU  and  hopa^  tUe  former  ot  which  has  been  subjected  to  fermen- 
)n,  and  all  varieties  of  these  beverages  should  be  due  to  these  and 
e  alone,  the  color  should  be  due  solely  to  the  degree  of  beat  to 
3h  the  malt  has  been  subjected  in  the  kiln  and  to  the  ripeness  and 
r  of  the  hops  employed ;  "  and  adulteration  is  defined  as  follows : 
ly  other  substances  than  the  constituents  of  malt  and  their  deriva- 
3,  hops  and  water  in  such  proportion  as  in  the  case  of  stout,  strong 
pale  ale,  to  reduce  the  absolute  alcohol  to  less  than  4.5  per  cent, 
in  porter  and  beer  to  under  3.5  per  cent.  Although  the  law  allows 
addition  of  both  sugar  and  salt  we  regard  these  additions  as 
Iteration." 

►n  the  other  hand  malt  may  be  derived  from  other  grains  than 
ey  and  in  fact  is.  Webster  defines  malt  as  "  barley  or  otiier  grairh 
ped  in  water  till  it  germinates,  and  then  dried  in  a  kiln  thus  evolv- 
the  saccharine  principle.''  While  a  gentleman  who  evidently  takes 
omewhat  liberal  view,  defines  normal  lager  to  be  "  a  fermented 
erage,  not  less  than  six  months  old,  made  from  any  starchy  grain, 
rendered  bitter  to  suit  the  consumers'  palate." 
'here  seems  to  be,  therefore,  an^agreement  in  defining  malt  beverages 
»eing  composed  solely  of  malt  and  hops ;  but  a  difference  in  regard 
he  kind  of  grain  from  which  malt  is  to  be  derived,  some  claiming 
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that  it  should  be  confined  to  barley  alone  and  others  taking  a  widei 
latitude.  It  is  evident  that  until  a  normal  standard  of  beer  is  de^ 
termined  upon  the  present  law  will  have  little  effect. 

By  way  of  ascertaining  the  views  taken  on  this  subject  by  the  leading 
brewers  of  the  country,  correspondence  was  instituted  with  the  Brewers^ 
Association,  and  the  following  letter  from  the  secretary  will  be  read 
with  interest. 

Alfked  Ludlow  Carboll,  M.  D.,  Secretary : 

Dear  Sir  —  Availing  myself  of  your  kind  permission  I  take  the 
liberty  to  inform  you  that,  at  a  meeting  of  the  Advisory  Oommitteeof 
the  United  States  Brewers'  Association,  Dr.  Schwarz  and  I  submitted 
your  timely  suggestion  in  reference  to  normal  beer,  recommending  that 
the  matter  be  referred  to  the  Board  of  Trustees  of  the  Association  at 
its  annual  convention  in  May  next.  The  committee,  at  once,  passed 
a  resolution  to  that  effect  and  instructed  me  to  transmit  to  you  a  copy 
of  the  same,  and  to  assure  you  that  the  brewing  trade  is  under  many 
obligations  to  you  for  the  interest  you  have  manifested  in  our  effortato 
offer  to  the  public  a  pure  article. 

Personally,  I  may  De  permitted  to  add,  that  you  can  do  immense 
good  by  clearly  stating  in  your  ofScial  report  what  brewers  should  be 
allowed  to  use  in  the  manufacture  of  beer  and  what  not.  So  many 
prejudices  are  at  present  being  aroused  by  biased  persons  a^inst  beer, 
and  the  ignorance  of  a  great  mass  of  the  people  on  scientific  subjects 
is  so  frequently  appealed  to  in  an  insidious  way  that  an  official  utteraooe 
from  a  competent  authority  as  to  what  constitutes  adulterations  wonld 
greatly  aid  the  honest  brewers.  At  the  same  time  you  cannot,  I  thiol) 
serve  the  public  better  than  by  condemning,  as  severely  as  possible,  the 
use  of  deleterious  stuffs,  and  by  recommending  practicable  laws  of  the 
utmost  stringency  for  the  punishment  of  adulterators.*' 

The  following  is  the  resolution  referred  to :     ^-  Thomann. 

^^ResoVoed^  That  this  Committee  submit  to  the  United  States 
Brewers'  Association,  at  its  next  convention,  the  proposition  of  eatab* 
lishin^  a  normal  standard  for  the  character  of  malt  beverages  so  fv  as 
ingredients  and  age  are  concerned." 

Modern  Bkewino. 

There  are  various  contrivances  resorted  to  by  which  time  and  labor 
may  be  saved,  but  whether  in  doing  so  the  quality  of  the  brew  is  im- 
proved may  well  be  questioned.  Of  course  all  brewers  had  to  learn  their 
first  lesson  in  malting  the  grain  and  converting  its  starch  into  sugar  from 
nature,  for  this  is  really  what  nature  does  to  provide  the  sweet  fiuid  for 
the  sustenance  of  her  young.*  Starch  and  gluten  constitute  the  chief  com- 
ponents of  all  grains,  and  they  are  designed  to  form  the  first  nutriment 

*  Chemistry  of  Common  Life. —  Johnston. 
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>T'  the  tender  plant ;  bat  being  in  their  natural  state  insolnble  in  water, 
i^ey  cannot  pass  from  the  body  of  the  seed  to  sustain  the  growing 
^rm.  As  the  sprouting,  however,  proceeds,  chemical  changes  take 
ace  at  the  base  of  the  gerra,  the  gluten  being  changed  into  a  white 
►Inble  substance  called  ^ia5^a5<2,  which  acting  on  the  starch  converts 

into  grape  sugar,  which  is  soluble  in  water,  and  can  thus  in  a  liquid 
i*in  be  utilized  for  purposes  of  nutrition. 

The  brewers  at  first  caused  the  grain  to  sprout,  thus  producing 
iastase  from  the  gluten,  and  thereby  converting  the  starch  into 
igar,  reduced  to  liquid  form  by  the  addition  of  water.  The  addi- 
on  of  yeast  to  this  Wort  would  split  it  up  into  alcohol  and  car- 
anic  acid  in  the  process  of  fermentation,  and  being  flavored  with 
ops  would  in  due  time  form  a  pure  and  wholesome  beverage.  In  the 
larch  of  progress,  however,  man  seeks  to  improve  upon  nature  and 
cience  is  called  to  his  aid  to  enable  him  to  do  it.  It  was  soon  ascer- 
aincd  that  a  certain  characteristic  of  the  diastase  pointed  out  the  way 
'Or  abbreviating  the  labor  of  brewing.  Good  malt  was  found  to  cou- 
sin one  pound  of  diastase  to  every  hundred  pounds  of  starch  con- 
tained in  the  grain,  and  that  this  pound  of  diastase  was  capable  of 
changing  into  grape  sugar,  not  only  one  hundred  pounds  of  starch,  but 
ten  times  that  amount ;  hence  the  brewer  found  that  the  diastase  of  a 
certain  portion  of  malt  was  sufficient  to  change  not  only  all  the  starch 
^t  contained  into  sugar,  but  the  starch  in  many  times  that  amount,  and 
that  raw  grain  could  be  added,  thus  avoiding  the  expense  and  time  of 
^nalting  the  latter.  This  was  the  first  departure  from  nature's  slow 
*nd  certain  method  ;  whether  an  improvement  or  not  is  open  to  ques- 
tion. 

Another  property  of  the  diastase  was  discovered  to  be  that  heating 
^te  solution  containing  it  to  the  boiling  point,  destroyed  its  power  of 
clianging  starch  into  sugar.  This  determined  the  time  when  the  wort 
^^ght  be  safely  boiled,  and  the  hops  introduced,  which  of  course  ought 
^ot  to  be  until  the  starch  had  all  been  changed. 

^hile  some  brewers  have  malting  departments  connected  with  their 
o'eweries,  others,  adopting  perhaps  the  principle  of  division  of  labor, 
pQrchase  their  malt  already  prepared,  and  thus  the  malt  business  sepa- 
^  from  the  brewing,  has  grown  to  considerable  dimensions  in  this 
State. 

The  brewer  then  commences  where  the  maltster  leaves  off,  and  is 
^^edthe  work  of  steeping,  germinating  and  roasting  the  grain.  While 
^me  brewers  profess  to  use  only  malted  grain  in  the  manufacture  of 
^eir  beers,  others  frankly  admit  the  mixing  with  it  of  glucose.  Before, 
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however,  discussing  the  effect  of  this  practice,  it  may  not  be  devoic 
interest  to  note  the  difference  in  the  processes  of  brewing  lager 
as  distinguished  from  ale  and  porter,  the  consumption  of  lager  sogroe^/y 
preponderated  in  this  State. 

*  It  has  been  ascertained  that  the  temperature  at  which  the  fermentation  of  the 
beer  has  taken  plice  exerts  a  great  effect  on  its  keeping  properties,  and  on  its  lu- 
bility  to  become  sour  from  the  formation  of  acetic  acid.    When  the  wort  \i  at  ahigli 
temperature  the  action  of  the  yeast  is  very  brisk  and  the  large  bubbles  of  carbonic 
acid  formed  carry  the  yeast  globules  to  the  surface  of  the  liquid  where  it  forms  • 
thick  scum.     The  fermentation  is  called  top  fermentation.    The  scam  preranto 
the  access  of  the   oxygen  of  the  air  to  the  fermenting  fluid,  and  the  yeast  takei, 
therefore,  the  oxygen  necessary  for  its  formation  from  the  sugar  contained  in  the 
liquid.     The  sugar  is  thus  destroyed  before  the  whole  of  the  nitrogenous  matter 
held  in  solution  has  been  used  up  by  the  yeast.     The  beer  after  it  has  been  drawn 
off  contains,  therefore,  in  the  case  of  top  fermentation,  nitrogenous  matter,  which 
acting  as  a  ferment  induces  the  oxidation  of  the  alcohol  and  the  formation  of 
acetic  acid.     When,  on  the  other  hand,  the  wort  is  fermented  at  a  low  tempen- 
ture,  as  is  the  case  in  the  preparation  of  Bavarian  beer,  carbonic  acid  escapee 
from  the  liquid  in  minute  bubbles,  and  the  yeast  is  not  carried  to  the  top  Iwt 
remains  at  the  bottouL     Hence  this  mode  of  fermentation  is  called  bottom  fe^    ! 
mentation.     The  oxygen  of  the  air  has  free  access  to  the  liquid  and  consequently 
the  yeast  takes  the  necessary  oxygen  from  the  air  instead  of  the  sugar,  as  in  the 
previous  case  and  the  nitrogenous  matter  is  wholly  converted  into  yeast  before  aH 
the  sugar  is  decomposed.     The  beer  thus  prepared  contains,  therefore,  bat  little 
nitrogenous  matter  which  might  act  as  a  ferment,  and  it  keeps  consequently  mnch 
better  than  beer  prepared  by  top  fermentation.     In  the  latter  case  the  yeast  con- 
sists of  gluten  oxidized  in  a  state  of  putrefaction  and  the  bottom  yeast  is  the 
gluten  oxidized  by  slow  combustion. 

Thb  Glucose  Question. 

A  good  deal  has  been  written  about  the  deleterioos  nature  of  glnoose 
and  the  evils  resnlting  from  its  use  in  the  brewing  of  beer,  which  exami- 
nation shows  to  be  much  exaggerated.  The  brewer,  it  is  claimed,  reqouefl 
malt,  whether  obtained  from  barley  or  other  grains,  mainly  for  thesog^i^ 
or  glucose  it  contains.  The  starch  of  the  grain  is  converted  into  sogtf) 
and  the  sugar  in  the  process  of  fermentation  into  alcohoL  Manifestlj 
whether  the  brewer  goes  through  the  long  process  of  malting  thegraiOi 
in  order  to  obtain  therefrom  the  glucose,  or  utilizes  glucose  already  pi*" 
pared,  the  result  is  the  same. 

Still,  however,  we  may  dissent  from  the  unreasonable  position  taken 
by  many  in  regard  to  glucose  and  its  properties,  it  will  not  be  safe  to 

*  Hassall :  Food  and  Its  adulterattous.    London,  1886. 
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jposG  of  this  question  in  a  summarj  way,  for,  as  Hassall  very  prop- 
remarks  : 

^^The  extract  of  malt  contains  a  variety  of  other  substances,  organic 
mineral,  beside  sugar,  so  that  the  beverage  produced  from  brewing 
It  extracts  and  the  mixture  of  this  with  sugar  and  various  other  sub- 
is  very  difierent  in  its  actual  composition  and  in  its  dietetic 
properties  and  effects/' 

TFhe  Massachusetts  Board  of  Health,  as  quoted  from  the  New  York 
A^merican  Analyst,  February  15,  1886,  has  some  very  sensible  com- 
ments on  this  glucose  question,  calculated  to  dispose  of  popular  fallacies 
re^rding  its  supposed  dangerous  qualities.     When  properly  and  care- 
fully manufactured,  it  regards  it  as  a  wholesome  food,  deficient  how- 
ever in  sweetening  power ;  but  a  dangerous  article  to  be  taken  into  the 
ByBtem  when  carelessly  prepared.     The  question  then  turns  upon  its 
^ode  of  preparation.     Glucose  is  usually  made  from  the  starch  of  corm 
l>7  boiling  it  with  dilute  sulphuric  acid,  a  process  first  discovered   by 
Professor  Kircoff,  a  Bnssian  chemist  in  1811,*  and  largely  practiced 
^^  Austria  and  Germany  since  that  time ;  but  only  within  a  compara- 
^vely  recent  period  introduced  into  this  country.     The  process  is  thus 
^escribed  by  the  Massachusetts  Board  of  Health  : 

/^  The  starch  is  first  obtained  in  a  ])ure  condition  from  the  corn,  thoH 
'*^|xed  with  water,  and  the  mixture  is  heated  to  boiling.     Sulphuric 
^id  is  added  to  the  extent  of  about  two  per  cent,  and  it  is  then  ooiled 
^oont  three  hours.     The  starch  is  by  this  time  converted  to  sugar  and 
^^^trine,  both  of  which  are  in  solution.     The  free  acid  is  then  got  rid 
^*   by  the  addition  of  chalk  or  marble  dust,  which  with  the  acid  forms 
^Icic  sulphate,  which  settles  to  the  bottom  and  leaves  a  clear  super- 
natant fluid,  which  yields  glucose  and  dextrine.     Should  all  of  the  acid 
?^t  be  removed,  or  should  the  calcic  sulphate  be  in  any  amount  retained, 
JJ.  is  evident  that  the  product  would  not  be  entirely  harmless,  since 
^^tnrbances  of  the  digestion  might  follow  its  use.     Moreover,  the  con- 
^^^unations  which  are  ordinarily  present  in  commercial  sulphuric  acid 
^ill  of  course  be  present  with  the  acid,"  and  Johnston  claims  that 
^Uch  beer  is  deficient  in  the  aromatic  principle  found  in  the  skin  of 
^i^^  grain." 

It  is  hardly  within  the  province  of  this  Board  in  the  absence  of  any 
*^w  on  the  subject,  to  dictate  to  the  brewers  what  they  shall  use  in  the 
taking  of  beer,  or  declare  that  malt  shall  be  made  from  barley  alone 
^hen  it  is  not  yet  settled  that  malt  from  other  grains  will  not  answer 
^  well.  It  is  however  the  duty  of  the  Board  to  insist  that  no  harm- 
*^1  constituents  shall  be  used,  leaving  it  to  the  brewers  themselves 
V)  make  their  own  selections  from  the  whole  range  of  wholesome 
^betances. 

It  will  be  safe  then  for  the  State  Board  to  recommend  that  the  laws 

*  8««  8«ooDd  Rep.  State  Board  of  Health  of  New  York,  page  606. 
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should  state  specifically  that  malt  beverages  should  contain  no  o^ 
ingredients  than  the  constituents  of  malt  and  with  their  derivatives 
well  as  hops  and  pure  water. 

Excess  of  Bicarbonate  of  Soda. 

The  practice  of  charging  the  beer  kegs  with  bicarbonate  of  soda,  ib 
one  resorted  to  only  when  needless  haste  is  made  in  tnrning  out  upon 
the  market  beer  before  the  process  of  fermentation  has  been  com- 
pleted, and  fermentable  matter  remains  which  is  likely  to  sour.    The 
bicarbonate  of  soda  counteracts  this  tendency  to  acetification  and  gi?es 
the  beer  a  good  head ;  but  beer  that  has  lain  from  four  to  six  months  has 
in   itself  sufficient  carbonic  acid  without  rcq#!rting  to  this  artificial 
charging,  and  the  process  of  fermentation  is  so  complete  that  there  ifl 
left  in  it  nothing  likely  to  acetify.     The  practice,  therefore,  is  simply  an 
accusation  of  the  beer  to  which  it  is  added. 

Dr.  Bartley,  of  Brooklyn,  speaks  of  the  custom  of  brewers  sending 
out  to  the  market  beers  only  fourteen  days  old,  containing  moreorlesB 
yeast,  and  clarified  by  artificial  means  instead  of  in  the  natural  way. 
He  further  shows  that  while  bicarbonate  of  soda  taken  into  the  stomadi 
in  small  quantities  is  quite  harmless  ;  }^et  in  the  frequent  potatiooBof 
habitual  beer  drinkers,  who  imbibe  say  thirty  glasses  per  diem,  an 
amount  ranging  from  180  to  200  grains  of  bicarbonate  of  soda,  may  be 
introduced  into  the  system,  with  necessarily  deleterious  effect. 

Another  danger  to  be  guarded  against  is  at  the  retailers  where  it  is 
alleged  adulteration  is  carried  on,  either  with  the  object  of  increasing 
the  quantity,  its  intoxicating  power,  its  pungency  or  to  revive  old  beer 
and  give  it  an  artificial  color,  resulting,  of  course,  in  a  deteriorated 
article.  No  matter  how  good  the  beer  may  be  when  brewed  iti* 
always  liable  to  harmful  manipulation  in  the  hands  of  a  oonsdenee- 
less  retailer.  Water  is  added  to  increase  the  quantity  with  the  reanlt 
of  lowering  the  proportion  of  its  constituents  and  lessening  its  flavor. 
Tobacco  or  the  seeds  of  cocculus  indicus  are  added  for  intoxicating 
effect ;  color  and  flavor  are  given  by  means  of  burnt  sugar,  liquorice, 
treacle,  quassia,  coriander  and  carraway  seeds.  To  increase  the  thirt^ 
of  the  consumer  salt  and  cayenne  pepper  are  put  in,  and  various  mix- 
tures are  concocted  to  get  rid  of  stale  ale.  For  these  the  brewers  are 
certainly  not  responsible. 

To  maintain  a  proper  surveillance  over  all  the  saloons  of  the  State 
would  be  a  work  of  great  magnitude,  and  could  only  be  effected  by 
pressing  into  service  the  local  boards  of  health  of  every  towOi  v31lp 
and  city. 
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Importance  of  Pure  Water. 

The  sanitary  surroundings  of  breweries,  and  the  purity  of  the  water 
iployed,  are  all  of  vital  importance  to  the  quality  of  the  beer.  In  re- 
rd  to  the  latter,  it  has  been  remarked  that 

**  It  is  well  known  that  the  quality  of  the  water  used  has  a  great 
fl^cct  on  beer,  on  the  extraction  of  the  soluble  constituents  of  the  malt, 
>=fc<l  on  the  subsequent  clarification  of  the  fermented  bever^e. 

Tor  the  first  purpose  a  soft  or  even  an  alkaline  water  would  appear  to 
^^^  the  most  suitable  ;  but,  for  the  second,  there  is  no  doubt  that  waters 
»>ritaininfi:  much  lime  are  the  best.  The  lime  combines  with  the  phos- 
'Horic  acid  of  the  malt  and  forms  an  insoluble  salt,  which  assists  in 
a-rrying  down  any  suspended  matter. 

In  the  course  of  boiling,  the  excess  of  carbonic  acid  in  the  w&ter,  by 
i^hich  the  carbonates  of  lime  and  magnesia  are  dissolved,  is  expellea, 
Tid  the^e  salts  are  precipitated  ;  again,  the  alkaline  phosphates  present 
n  malt  have  the  power  of  decomposing  and  precipitating  sulphate  of 
i^me,  phosphate  of  lime  and  a  soluble  alkaline  sulphate  being  formed, 
^ut  part  of  the  phosphate  of  lime  so  formed  is  re-dissolved  in  the  acid 
generated  during  fermentation.  The  water  from  being  at  first  hard, 
i-iUd  becomes  comparatively  soft,  and  in  this  state  is  wellsuited  for  the 
'Xtraction  of  the  active  properties  of  the  malt  and  hops." 

In  regard  to  the  water  used  by  the  breweries  of  our  own  State,  of 

5<^urse,  that  depends  upon  the  local  supply  for^  potable  purposes.  The 
^*ibject  of  the  purity  of  potable  water-supplies  has  become  of  so  much 
J^terest  to  the  citizens  and  has  led  to  such  earnest  efforts  to  secure  this 
-^d,  that  the  quality  of  the  beer  may  be  expected  to  partake  of  the 
nciprovements  made  in  this  direction. 

Sanitary  Condition  of  Breweries. 

A  few  selections  from  the  notes  of  our  inspector  in  regard  to  the 
*anitary  condition  of  the  breweries  visited  may  serve  as  an  example  of 
Aeir  general  condition. 

One  brewery  in  was  an  old  place  in  bad  repair,  and  so  foul 

*^d  unclean  that  it  would  seem  as  though  any  thing  manufactured  in 
s^ch  a  place  must  be  unfit  for  drink. 
Brewery  in  was  small,  dirty  and  loosely  conducted. 

At  18  a  medium  sized  ill-kept  place,  and,  from   various  signs, 

®"oa!(l  jadge  the  beer  to  be  bad.     Owner's  reputation  is  bad  and  re- 
**ler8  refuse  to  handle  his  beer  quite  frequently. 
M  ,  medium  sized  brewery,  not  very  clean.     The  cellars  were 

^'^ite  sour. 

Another  at  was  of  medium  size  and  clean  up  stairs,  but  the 

hilars  were  foul,  dirty  and  utterly  unfit  for  use. 
53 
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Another  at  same  place  was  only  fairly  kept  and  their  beer  was  ap 
rently  very  bad. 

At  was  a  small  dirty  brewery,  the  kettle  for  boiling  the  b 

and  a  stable  full  of  foul  smells  occupying  a  cellar  together. 

At  was  a  fairly  clean,* medium  sized  brewery.     The  cell 

were  particularly  sweet  for  an  ale  brewery. 

Another  at  was  old  and  undergoing  repairs  and  conseqnen 

dirty,  but  I  judged,  that  at  best,  it  is  slovenly  kept. 

Another  place  was  middle  sized,  carelessly  run  and  not  over  clean 

At  is  a  very  large  establishment  consisting  of  two  brewe] 

divided  by  a  canal.     They  are  connected  by  a  passageway  built  in 
arch  of  the  creek  which  runs  under  the  canal  and  into  which  most 

the  sewage  of runs.      The  odors  from  this  creek  permeate 

cellars  adjacent  to  the  passageway.  The  rest  of  the  breweries  are  v< 
well  kept,  sweet  and  clean.  A  malt-house  is  connected  with  the  bn 
eries  in  which  all  the  barley  used  is  malted.  Well-water  is  used 
making  the  beer. 

Another  brewery  at  was  a  good  sized  place  and  well  kept,  i 

<»pt  that  the  cellars  were  very  wet,  the  result  of  an  overflow,  the  dr 
having  been  stopped  up  during  the  heavy  storm  of  Saturday  momi 

Another  brewery  out  of  the  city  of  ,  uses  water  from  a  la 

spring.     The  buildings  are  all  new,  and,  as  at  another  brewery,  an 
machine  is  used  which  is  much  cleaner  than  ice.- 

Another  brewery  in  was  a  little,  dilapidated,  dirty  place. 

Outside  of  is  a  brewery  which  is  an  old  place  and  dirty. 

In  was  a  small  place,  clean  and  very  dry. 

A  brewery  at  was  small,  old  and  dirty.     A  new  part  is  nea 

finished  and  will  soon  be  occupied,  when  the  old  place  will  be  t( 
down.  Its  cellars  are  blasted  out  of  solid  rock  which  comes  to  witi 
two  feet  of  the  surface. 

Another  brewery,  at  same  place,  is  a  large  concern,  well  manaj 
and  fairly  clean.  Their  cellars  are  in  the  rock  and  go  down  forty-f< 
feet  and  are  well  drained,  all  the  dripping  of  water  and  beer  runni 
into  two  tubs  sunk  below  the  lowest  cellar  floor,  from  whence  it 
pumped  up  and  allowed  to  run  into  the  sewer.  A  like  system  is  nee<i 
in  all  the  breweries  having  rock  cellars,  but  this  is  the  only  one 
which  I  have  found  it. 

Next  brewery  visited  was  medium  sized  and  not  very  clean.  M 
of  their  cellars  are  in  the  rock. 

Another  was  a  very  small  place,  rather  dirty,  with  poor  cellars. 

At  the  largest  brewery  in  ,  the  buildings,  machinery,  etc, 
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new  and  very  fine,  well-kept  and  clean.  The  cellars  are  in  the  rock, 
»nd  are  carefully  washed  and  drained. 

A  brewery  was  found  to  be  fairly  clean  up  stairs  but  the  cellars  were 
foal  and  dirty. 

Another  well-kept  brewery  has  its  cellars  in  the  rock  and  they  are 
well-washed  and  drained. 

The  oext  was  of  medium  size,  dirty,  with  sour  smelling  cellars. 

At  y  is  a  brewery,  fairly  well  kept,  although  the  lower  parts  are 

▼ery  wet 

At  ,  is  a  medium-sized  place,  not  clean,  not  well-managed  and 

part  in  poor  repair. 

At  ,  a  medium-sized  place,  using  water  pumped  directly  from 

river.    It  was  clean  and  fairly  kept. 

At  ,  is  a  large,  very  well-kept  brewery.    It  is  very  clean  and 

lod  carefully  drained. 

At  ,  a  medium-sized  brewery,  fairly  clean,  with  well-drained 

ttllan.    Spring  water  is  used  in  the  beer. 

Another  brewer,  at  same  place,  secures  the  water  for  hia  beer  from 
twell  and  a  spring. 

At  ,  was  a  very  small,  dirty  place  at  which  water  from  a  well 

ii  QBed  in  the  beer. 

At  ,  visited   an   old   established    place  where  spring  water, 

broDght  from  out  of  town,  is  used.  They  claim  to  make  their  beer 
JQ8t  as  good  as  when  the  brewery  first  started,  that  is  from  malt  and 
kops  alone.  They  complained  bitterly  of  the  ruinous  competition  of 
brewers  who  use  cheap  articles. 

A  number  of  other  breweries  visited  were  described  as  having  foul, 
▼etand  filthy  cellars,  while  those  connected  with  other  breweries  were 
sweet  and  clean. 

Kecommendations. 

FlrsL  The  law  should  be  amended  so  as  to  define  the  normal  con. 
^tnents  of  malt  beers  or  malt  beverages. 

Second.  That  a  malt  beverage  should,  as  its  name  indicates,  contain 
00I7  03^^  <^cl  hops,  with  their  constituents,  and  water. 

l%ird.  That  Congress  should  pass  a  law  making  it  obligatory  upon 
tbe  Internal  Bevenne  Department,  at  all  times,  to  permit  publicity  to 
le  given  to  the  ingredients  reported  to  it  by  the  brewers  and  distillers 
IB  having  been  purchased  from  which  to  brew  or  distil. 

FaurA,  That  the  focal  boards  of  health,  throughout  the  State^ 
lioiild  have  a  special  surveillance  over  the  sanitary  condition  of  the 
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breweries  within  tlieir  jurisdiction,  and  should,  through  thoir  host 
officers,  make  periodical  visits  and  report  upon  the  condition  of  th.t 
establishments. 

Fifth,  That  no  other  than  pure  water  should  be  used  in  the  brewit 
of  beer. 

Sixth.  That  the  local  boards  of  health,  throughout  the  State,  shonL 
have  a  special  surveillance  over  the  saloons  located  in  their  jurisdiction 
and  should,  from  time  to  time,  have  samples  purchased  of  the  beverages 
sold  and  forward  them  to  an  analyst  for  examination  ;  and  that  some 
arrangement  should  be  made  whereby  the  expense  of  these  analyses  be 
defrayed  by  the  board  of  excise. 

Seventh.  That  no  condition  of  secrecy  should  be  imposed  in  the  law 
relating  to  beers,  spirituous  or  malt  liquors,  but  that  it  should  be 
admissible  on  the  finding  of  any  adulterants  or  harmful  ingredients  in 
any  sample  examined,  to  have  the  fact  made  public  as  the  best  means 
of  correcting  the  pernicious  practice. 

FREDERICK  CARMAN, 

Assistant  Secretary. 

At  a  meeting  of  the  State  Board  of  Health,  at  New  York,  on  the 
3d  of  March,  1886,  the  Chairman  of  the  Executive  Committee  pre- 
sented with  his  approval  the  above  report,  and,ton  motion,  its  recom- 
mendations were  adopted,  the  report  ordered  printed  and  laid  before 
the  Legislature. 

FREDERICK  C.  CURTIS,  M.  D., 
♦  Acting  Secretary' 
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Syracuse,  February  26,  1886. 

To  the  State  Board  of  Health  of  the  State  of  New   York : 

Gentlemen  —  I  have  the  honor  to  submit,  herewith,  the  fojlow- 
^g  report  of  my  examination  of  the  samples  of  beer  sent  to  me  per 
express,  by  your  Secretary. 

Most  respectfully, 

FRANCIS  E.  ENGELHARDT,  Ph.  D., 

Analyst 

Having  in  a  previous  report  to  your  honorable  Board  (con- 
^^'ued  in  the  second  annual  report  of  the  State  Board  of  Health, 
Albany,  1882,  on  page  667  to  page  687)  given  the  definition,  con- 
stitueDts,  methods  of  brewing  and  analysis  of  beers,  together  with 
^me  remarks  on  adulterations  and  an  exhaustive  report  on  the  liter- 
ature of  malt  liquors,  I  shall  confine  myself  to-day  to  the  results 
found  in  my  late  investigation  of  the  beers  manufactured  in  the 
State  of  New  York,  adding  such  recommendations  and  remarks  as 
I  deem  most  proper  to  the  subject  under  consideration. 

The  number  of  samples  of  beer  examined  up  to  date  are  476. 
Among  them  were  samples  of  porter,  ale,  lager  beer,  present  use 
beer  and  weiss  beer. 

The  results  of  the  analyses  of  these  samples  of  beer,  which  I  for- 
warded from  time  to  time  to  the  Secretary's  office  in  Albany,  and 
^'vhich  have  been  very  kindly  tabulated  by  the  Assistant  Secretary 
^f  your  honorable  Board,  show  by  comparison  remarkable  differ- 
ences both  in  composition  and  physical  characters. 

Thus,  the  specific  gravities  of  tlie  various  samples  of  beer  vary 
from  999.44,  found  in  sample  248,  to  1037.00  of  sample  289. 

The  specific  gmvities  of  the  samples  of  beer  after  removal  of 
alcohol  (by  evaporating  100  cubic  centimeters  or  grammes  of  beer, 
to  about  one-third,  and  then  replacing  the  loss  thus  sustained  exactly 
^y  distilled  water,  to  100  cubic  centimeters  or  grammes),  varied 
from  1001.83,  found  in  number  426,  to  1033.63,  in  number  207. 

The  variations  in  alcoholic  strengtii  are  not  less  remarkable.  The 
io^est  amount  of  alcohol  was  contained  in  sample  132,  namely, 
0.677  per  cent  by  weight,  and  the  highest  in  sample  32,  namely, 
8.994  per  cent  by  weight. 

The  quantity  of  extract  varied  from  1.277  per  cent,  in  sample  426, 
^0 10.058  per  cent,  in  sample  207. 

The  ash  of  the  beers  was  lowest  in  sample  155,  namely,  0.069  per 
^^^y  and  highest  in  sample  403,  namely,  0.4676  per  cent.  Appar- 
f^%,  number  191  has  the  most  ash,  namely,  0.557  per  cent,  which 
^^dudes  0.0992  per  cent  of  salt ;  if  we  deduct  the  latter  from  0.557 
P^''cent,  only  0.4578  of  pure  ash  remain. 

The  addition  of  salt  to  beer  is  unquestionably  practiced  in  this 
^^te  to  a  great  extent  by  porter,  ale  and  weiss  beer  brewers,  but 
^ueh  less  by  lager  beer  brewers.     It  is  added  by  some  to  give  taste 
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to  the  beer,  as  they  express  it ;  by  others  to  clarify  the  beer,  since 
the  addition  of  salt  to  beer,  rich  in  carbonic  acid-gas,  the  latter  zz 
partly  liberated,  and  while  ascending  in  the  beer,  carried  along 
the  snrface  the  mechanically  suspended   matter  in  the  beer,  an 
which  then  may  be  removed  by  skimming.     If  I  am  properly  ii 
formed,  the  £nglish  law  allows   the  addition  of  fifty  grains  of  sa 
per  gallon  of  b^r,  or  abont  0.086  per  oent.     Of  the  samples  oxaim^ 
med  for  salt  23  contained  over  0.10  per  cent;  and  in  sample  7f^ 
no  less  than  0.338  per  cent  were  found. 

That  salt  creates  thirst  is  well  known,  and  hence  we  may  conclud 
that  it  is  often  added  for  this  purpose.    (Some  samples  of  beer  W' 
found  entirely  free  of  salt  —  respective  chlorine.^ 

A  sample  of  beer,  when  having  not  receivea  an  addition  of 
by  the  brewer,  should  contain  no  more  than  ten  grains  per  galloi 
and  which  may  be  due  to  the  water  employed,  since  only  very  rarely 
waters  are  entirely  free  of  chlorine  respective  salt.     If  a  water 
for  malting,  brewing,  etc.,  contains  more  chlorine  than  the  equivi 
lent  of  ten  grains  of  salt,  it  is  in  my  opinion  unfit  for  these  pn 
poses  (except  waters  in  salt  regions,  etc.)  since  the  excess  above  t< 
grains  per  gallon  is  almost  in  every  case  due  to  drainage  from 
neighboring  privy,  cess-pool,  broken   sewer,  etc.,  into  this 
In  the  first  samples  of  beer  analyzed,  the  salt  (chlorine)  was  n< 
determined ;  first  when  the  ash  in  many  samples  found  was  mne 
larger  than  could  be  expected  by  a  comparison  with  the  other  i 
gredients  of  the  beer.    I  determined  the  chlorine  and  calcalai 
from  the  results  of  the  former  the  corresponding  amount  of 
latter.     I  found,  moreover,  that  when  deducting  the  salt  from  tl 
total  ash,  the  latter  was  in  many  cases  about  three  times  greater  tha 
the  phosphoric  acid  found. 

Although  salt  is  not  injurious  in  the  quantities  usually  added  t 
beer  (0.10  percent  salt  equal  to  abont  fifty-eight  grains  per  gallon 
beer^  there  should  be  a  proper  limit,  if  the  addition  of  salt  is  allow< 

Tne  phosphoric  acid  is  a  very  important  ingredient  in  sood 
It  should  amount  to  abont  one-third  of  the  pure  ash  ot  the 
In  my  examination  I  found  it  lowest  in  sample  442  (a  ^ 
beer")  namely,  0.0264  per  cent,  and  highest  in  number 403,  namel; 
0.1661  per  cent. 

Beers  with  a  high  percentage  of  alcohol  and  extract  and  a  lo 
percentage  of  phosphoric  acid  may  be  considered,  as  beers 
with  substitute  for  malt,  especially  glucose  and  grape  sugar, 
addition  of  the  latter  two  to  beer  wort  (taking  tne  place  of  a 
tain  amount  of  barley  malt  in  the  manufacture  of  oeer)  are  n 
objectionable  if  properly  prepared  on  the  ground  of  being  injarioi 
to  health,  but  on  the  ground  that  by  substituting  them  for  mal^  '  i 
the  normal  constituents  of  a  good  malt  beer  are  changed  to  th.  "^  i 
detriment  of  the  consumer,  since  they  neither  contain  tdbaminoidV^  m 
nor  phosphates,  both  of  which  must  be  considered  very  important  ^     M 
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In  ray  former  report,  on  page  678,  I  said  : 

''  To  give  to  beers,  especially  those  that  have  been  made  by  aulh 
gtUuting  a  portion  of  barley  malt  by  grape  sugar,  glucose,  starch, 
potatoes  at  the  required  viscosity  (vollmiindig  keit)  and  the  ash 
oanatittients  (albuminoids  and  phosphates)  wheat  bran  and  phos- 
phates of  the  alkaloid  are  recommended."  Some  of  the  samples  of 
oeer  submitted  to  examination  seem  to  have  received  some  of  the 
latter  treatment. 

The  employment  of  corn,  rice,  wheat  and  oats  as  substitutes  of 
barley  malt  do  not  deprive  the  resultant  beer  of  phosphoric  acid 
and  albuminoids  in  tlie  proportion  that  ^rape  sugar  and  glucose 
do,  but  nevertheless  they  are  an  imposition  on  the  beer-drinking 
public  and  should  not  be  allowed. 

On  page  667  of  my  report  of  malt  liquors  of  1882, 1  said  : 

'^  Under  the  name  ^  beers '  in  the  widest  acceptation  of  the 
word,  are  included  beverages  which  are  produced  by  vinous 
fermentation  and  which  usually  are  still  in  a  state  of  slow 
after-fermentation.  They  differ  from  distilled  liquors,  especially  in 
their  larger  amount  of  solid  matter  remaining  after  the  removal 
of  water  and  alcohol  (volatile  acids).  This  residue  consists  of 
Biigar,  dextrine,  albuminoids,  phosphoric  acid,  potash,"  etc. 

"  If  we  accept  this  definition  of  '  beers '  it  follows  that  they  may 
be  made  from  any  saccharine  or  starch-containing  material ;  thus 
opening  the  door  for  the  unscrupulous  manufacturer  to  use  all 
kinds  of  adulterations,  substitutes,  etc.  Hence  it  is  abaoltUdy  neces- 
sary to  define  ^  beers'  as  the  Bavarian  government  has  done,  namely, 
as  wine-like  liquids,  yet  in  a  state  oF  after-fermentation  prepared 
ardy  ofharley^  maU^  hops,  yeast  and  water.  To  this  might  be  added 
the  lowest  amount  of  malt  and  hops  to  be  employed  by  the  brew- 
ers in  the  manufacture  of  one  barrel  of  beer  of  thirty-two  gallons, 
and  also  the  age  the  beer  should  have  attained  before  it  reaches  the 
consumer." 

*^  All  similar  beverages  produced  by  the  use  or  substitution  of 
various  materials  for  malt  and  hops  must  be  sold  under  the  name 
indicating  the  substitutes  employed,  as  '  rice  beer,'  '  wheat  beer,' 
*oom  beer,'  'grape  sugar  beer,'  'glucose  beer,'  etc.  Thus  all 
fraud  would  be  prevented,  a  more  uniform  product  obtained  and  a 
wholesome  beverage  insured." 

The  number  of  beers  free  of  sulphates  were  64,  or  about 
13.5  per  cent  of  the  samples  examined.  Since  many  beers  are 
brewed  with  water  containing  sulphates  (especially  sulphate  of  lime) 
their  presence  is  but  natural ;  an  excess  in  many  cases  may  be  due 
to  the  addition  of  gypsum,  but  also,  to  some  extent,  to  the  use  of 
grape  sugar  and  glucose,  since  both  of  them  often  contain  some  sul- 
phate of  lime  or  gypsum.  (My  investigation  of  a  number  of  glucose 
and  grape  sugar  samples  in  this  direction  has  not  been  far  enough 
advancea  to  give  proper  figures  now.)  The  use  of  bisulphite  of 
lime  as  a  preservative  added  to  beer  may  also  increase  the  sulphates. 

To  find  the  strength  or  percentage  of  saccharine  matter  la  iVi^ 
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beers  (before  it  is  submitted  to  fermentation)  called  ''  wort "  we 
multiply  the  alcohol  found  in  the  beer  by  two  (sutiiciently  accurate  for 
all  practical  purposes),  and  add  to  the  resultant  product  the  amount 
of  extract  found  in  the  same  beer. 

Beers   with  a  saccharometer    strength    of    the    wort   above   SO 
per  cent  were  nine  in  number,  namely : 

Number.  Alcohol.         Extract.  Wort. 

403 6.756  8.651  22.363 

416 7.061  6.091  20.213 

425 7.304  8.527  23.135 

32 8.994  7.929  25.917 

35 7.444  6.929  21.817 

370 7.679  5.829  21.187 

389 8.193  5.894  22.280 

160 8.333  6.738  23.404 

61 7.537  5.699  20.773 


at 


The  lowest  in  saccharometer  percentage  was  sample  31,  namely, 
3.235  (a  kind  of  weiss  beer).  Beers  like  the  above  are  usually  made 
for  export  trade. 

Of  beers  lighter  in  alcohol  and  heaviest  in  extract  there  are  also 
several  samples ;  No.  289  has  of  alcohol  .9625  per  cent  by  weight  and 
9.547  of  extract;  original  wort,  11.472  per  cent.  Sample  132  con- 
tained .677  of  alcohol  in  percent  by  weight  and  4.152  of  extract, 
original  wort,  5.422.  (Liquids  of  this  kind  —  I  mean  the  latter  one  — 
should  not  be  classified  imder  the  beers.) 

Unfit  to  be  drank  either  of  being  too  sour,  having  a  musty  taste, 
or  being  too  roily,  ten  numbers  liave  to  be  recorded.  A  number  of 
samples  of  beer  (so  called)  sent  to  me  for  examination  contained  less 
than  6  per  cent  of  saccharometer  in  their  wort.  Their  number  was 
18;  while  17  samples  contained  between  6  and  10  per  cent. 

A  good  beer,  in  my  opinion,  should  be  made  of  a  wort  of  at 
least  11  to  12  per  cent  of  saccharometer. 

In  regard  to  the  physical  characters  of  the  beers  under  consideration, 
I  found  that  113  samples,  or  23.79  per  cent,  could  be  considered 
perfect,  127  samples,  or  26.50  per  cent,  almost  perfect,  and  219  samples 
had  to  be  considered  inferior,  or  al)ont  46  percent  of  theoi»tire 
number  examined.  Slightly  sour  I  found  81  samples;  decidedly 
sour  58  samples. 

Since  a  considerable  number  of  the  beer  samples  were  collected 
during  the  warm  weather,  hence  were  exposed  to  its  influence, 
some  allowance  should  be  made  in  considering  the  above  results. 

A  considerable  number  of  beer  samples  were  young  beers  —  ]>er- 
haps,  in  most  instances,  not  over  fourteen  days  old.  At  the  hot  torn 
of  the^e  samples  (contained  in  champagne  buttles)  were  heavy  sedi- 
ments of  yeast.  The  brewer,  when  the  first  fermentation  (the  mam 
one)  is  finished  in  the  fermenting  tubs,  clarifies,  though  often  in  an 
insuflScient  manner,  the  beer  by  artificial  means,  and  fills  it  in  the 
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casks  intended  for  the  retail  trade.  To  give  to  the  beer  a  certain 
amount  of  carbonic  acid,  above  that  which  is  remaining  naturally  in 
the  beer,  he  adds  a  piece  of  compressed  bicarbonate  of  soda  (from 
one  to  two  ounces,  or  more,  according  to  the  capacity  of  the  cask) ; 
and  if  the  beer  contains  an  insufficient  amount  of  lactic  acid,  etc., 
some  tartaric  acid,  cream  tartar,  etc.,  is  added.  Thus  this  brewer  is 
enabled  to  turn  his  capital  over  at  least  twelve  times  a  year, 
while  the  honest  brewer,  who  allows  his  beer  to  attain  an  age 
of  from  eight  to  twelve  weeks,  can  do  it  only  four  times,  or 
five  times.  But,  apart  from  the  money  consideration,  beer 
made  in  the  manner  just  described,  and  sent  to  the  consumer 
when  only  two  weeks  old,  injures  the  latter's  constitution,  not 
only  by  the  presence  of  soda  in  the  beer,  but  also  by  the  pres- 
ence of  the  yeast,  since,  according  to  investigations  made  under 
the  supervision  of  Professor  Von  Pettenkofer,  beer  roily  from 
yeast  cells,  though  respective  small  quantities  of  such  beer  are 
taken,  it  acts  on  the  digestive  organs  in  such  a  manner  as  to  produce 
tatarrh  pf  the  stomach  and  intestines;  hence  the  city  ordinances  of 
many  Bavarian  cities  contain  laws  prohibiting  the  sale  of  beer 
roily  from  yeast  cells,  or  decidedly  sour,  under  heav^}^  penalties. 
("RepertoriuDi  der  Analytischeu  Chemic,"  No.  21,  November,  1886.1 

In  none  of  the  477  samples  of  beer  submitted  to  me  by  a  care- 
ful investigation  for  hop  substitutes,  any  of  the  latter  could  be 
proved  to  be  present  with  certainty. 

In  regard  to  substitutes  for  malt,  I  have  marked  each  sample  in 
regard  to  the  results  found. 

In  conclusion  I  would  recommend  :  First  —  to  define  beer  (to  he 
made  of  harley^  malt^  hops,  yeast  and  water  only)  —  that  beer,  made 
by  substituting  wheat,  corn,  rice,  grape  sugar,  etc.,  for  a  portion  of 
terley  malt,  must  be  called  according  to  the  substitutes,  rice  beer, 
wheat  beer,  etc. 

Secondly  —  No  lager  beer  to  be  sent  in  the  market,  that  shows 
on  examination  to  have  been  made  from  a  wort  of  less  than 
11  to  12  per  cent  saccharometer. 

Thirdly  —  That  no  lagnr  beer  be  sent  to  the  consumer  less  than 
eight  to  twelve  weeks  old,  and  properly  clarified,  before  sending, 
so  that  it  be  free  of  yeast  cells,  as  far  as  this  can  be  accomplished. 

Fourthly  —  That  no  bicarbonate  of  soda  be  added  to  the  beer  sent 
to  consumers  to  give  it  the  artifical  carbonic  acid  gas,  nor  glycerine 
to  increase  its  viscosity. 

Fifthly  —  That  no  substitutes  for  hops  are  permitted,  though 
they  be  harmless. 
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REPORT 

OF  THE  STANDING  COMMITTEE  ON  REGISTRATION 

AND  VITAL  STATISTICS. 

With  the  exception  of  the  cities  of  New  York,  Brooklyn,  Tpnk- 
ers,  Buffalo  and  Albany,  all  local  health  organizations  throughout 
the  State  are  required  to  send  the  records  of  births,  deaths  and  mar- 
riages to  the  central  office  of  the  State  Board  of  Health  for  registra- 
tion. The  Board  is,  therefore,  relieved  of  the  sanitary  oversight, 
aod  the  registration  of  the  vital  statistics  records  of  2,381,000  of  the 
population  of  the  State  gathei*ed  in  these  large  centers,  and  has 
charge  of  this  work  for  the  remaining  3,000,000  inhabitants  scat- 
tered over  its  extensive  area.  The  work  of  the  Board,  so  far  as  its 
committee  on  registration  and  vital  statistics  is  concerned,  is  to  di- 
rect and  seen  re  the  collection  and  registration  of  certificates,  properly 
filled  out,  of  all  births,  deaths  and  marriages,  and,  as  essential  to  this, 
the  organization  of  local  boards  of  health  in  the  towns,  villages  and 
cities  in  whose  respective  precincts  they  occur.  After  registry  in  the 
local  ofiice  they  are  all  registered  together  in  the  central  office  of  the 
State  Board. 

Changes  in  the  la/w8. —  Difficulty  has  always  been  met  with  in  enforc- 
ing the  statutory  requirements  upon  some  individuals  in  the  commu- 
nity to  make  these  returns.  Priorto  the  act  passed  by  the  last  Legislature 
[an  act  for  the  preservation  of  the  public  health  and  the  registration 
of  vital  statistics,  chapter  2  70;  passed  May  12,  1885]  physicians  and 
midwives  were  required  to  make  returns  of  births  of  which  they  had 
charge,  and  the  returns  of  marriages  were  required  of  the  officiating 
clergymen  or  magistrates.  The  lacK  of  adequate  authority  and  suitable 
methods  has  been  felt.  It  is  now  made  the  duty  of  the  parents  or  cus- 
todians of  every  child,  within  a  specified  time  after  its  birth,  to  return 
the  i-ecord  of  the  same,  duly  attested  by  the  physician  or  midwife,  if 
any,  in  attendance;  and  every  marriage  is  to  be  reported  by  the  groom, 
with  the  attestation  of  the  clergyman  or  magistrate  performing  the 
ceremony,  or  directly  by  the  clergyman  or  magistrate.  Many  of  these 
returns  are  still  made,  from  long-continued  habit,  by  the  physicians 
and  clergymen,  and  it  is  to  be  hoped  that  this  will  continue,  tuns  ma- 
terially facilitating  the  completeness  of  these  returns.  But  the  ques- 
tion can  no  longer  arise  as  to  the  constitutionality  of  the  obligation 
resting  where  it  now  does,  and  the  enforcement  of  the  law  is  entirely 
feasible,  although  time  will  be  required  to  educate  the  people  and 
the  local  boards  of  health  to  its  complete  observance.  The  returns 
of  deaths,  the  obligation  of  which  rests  upon  the  undetl^^t^  ot 
persons  having  c?2iar^e  o/fJie  dead,  is  likewise  ieaaWAe  oi  ^xxioxefe 
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ment.  While  it  has  been  the  experience  everywhere,  even  in  the 
older  countries  where  the  work  of  registration  of  vital  statistics  has 
been  for  a  long  time  carried  on,  that  it  is  very  difficult  to  secure 
absolutely  complete  returns,  still  constant  effort  effects  more  and 
more  pertection,  and  the  beneficial  influence  upon  it  of  the  law  of 
1885,  especially  in  the  returns  of  marriages,  nas  been  felt  during 
theyear  in  the  greater  completeness  of  these  returns. 

l?he  policy  of  the  system  of  health  organizations  has  been,  since 
the  State  Board  of  Health  was  organized,  to  make  the  registration 
complete  through  the  agency  of  the  local  boards  of  health  exclusively. 
Although  a  copy  of  the  law  has  been  sent  to  every  local  board,  still 
considerable  correspondence  has  been  required  to  explain  that  no 
dependence  remains  upon  the  means  which  county  boards  of  super- 
visors had  been  empowered  to  use,  under  the  llaws  of  1847  and 
1880  (chapter  164  of  1847,  and  612  of  1880).  These  laws  are  all 
repealed  by  that  of  1886  (chapter  270],  and  the  system  of  re^strj, 
sanitary  work  and  all  the  macninery  oi  health  organization  is  limited 
entirely  to  .the  State  Board  and  the  local  boards  of  towns,  villages 
and  cities.     The  text  of  this  law  is  appended  to  this  report. 

A  set  of  model  sanitary  ordinances,  based  upon  this  law,  has  been 
prepared  by  the  late  secretary  and  offered  to  local  boards  for  their 
gniaance  in  preparing  their  local  ordinances.  The  legality  of  their 
requirements  is  established,  as  they  have  been  approved  by  the 
Attorney-General.  It  is  No.  63  of  this  Board,  and  a  copy  may  be 
found  after  the  law  as  part  of  this  report. 

The  work  of  registration  has  been  placed  in  a  satisfactory  shape 
during  the  year.  The  early  years  of  the  Board  were  devoted  to  the 
primary  work  of  organization,  almost  to  the  exclusion  of  this  duty. 
There  m  consequence  accumulated  many  thousands  of  certificateSi 
far  beyond  the  capacity  of  the  regular  clerical  force  in  the  office  to 
register.  In  May,  1884,  the  registration  was  nearly  two  years  in 
arrears,  less  than  60,000  certificates  having  been  put  into  the  books. 
By  resolution  of  the  Board  additional  clerks  were  employed,  to  whom 
this  back  work  was  committed,  the  regular  clerks  being  put  forward 
to  the  current  registry.     During  the  year  this  work  has  been  com- 

Eleted,  and,  besiaes,  index  volumes  nearly  to  the  present  time  have 
een  prepared.  About  226,000  certificates  are  on  the  registers  in 
the  office,  and  the  work  is  now  kept  within  a  few  months  of  the  car- 
rent  date.  By  means  of  the  indexes  and  the  chronological  system 
of  registration  these  entries  of  certificates  are  readily  accessible,  and 
not  infrequent  requests  come  to  the  office  from  all  parts  of  the 
country  and  abroad  for  certified  copies  of  the  records.  The  registra- 
tion is  now  being  kept  up  by  the  regular  clerks  in  the  office. 

Estimating  the  receipts  of  certificates  of  births,  deaths  and  mar- 
ria^s  at  this  office  by  the  number  received  in  four  recent  months,  in 
which  30,669  were  received,  there  will  come  to  the  office  during 
the  course  of  the  year  not  far  from  100,000  certificates.  Some  of 
these,  however,  are  delayed  returns. 

A  slight  change  has  been  made  in  the  form  of  the  blank  certificates. 
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jtofore  the  name  of  the  county  and  of  the  town  has  been  printed 
the  form  ;  this  has  involved  delay  in  filling  orders,  was  the 
a.u8e  of  additional  expense  to  the  local  boards,  and  was  considered 
Lnnecessary,  at  least  for  the  smaller  towns. 

The  Board  has  adopted  a  form  for  recordlngstill-birthd,  prepared 
t>y  the  late  secretary,  Dr.  Alfred  L.  Carroll.     Heretofore  there  was 
no  provision  for  the  registry  of  these,  and  the  blank  forms  upon 
which  they  were  written  were  merely  preserved  without  being  re- 
corded.    A  sheet  has  been  sent  to  each  registering  officer  upon 
which  to  enter  these,  preserving  this  register  in  his  omce,  and  he  is 
directed,  in  sending  his  monthly  returns  here,  to  note  the  number  of 
them,  the  certificates  being  retained  in  his  office.     As  to  the  certifi- 
eate  of  a  still-birth,  it  should  be  considered  as  itself  a  certificate  of 
death,  calling  for  the  issue  of  a  burial  permit. 

To  facilitate  the  work  of  the  office,  as  well  as  to  give  regularity 
to  that  of  the  local  boards,  a  circular  has  been  issued  directing  local 
registering  officers  to  send,  at  one  time,  by  the  15th  of  every  month, 
blithe  returns  of  births,  marriages  and  deaths  for  the  calendac  month 
preceding. 

X^ibiTity  is  an  important  element  of  a  certificate,  and  the  lack  of 
it  in  certificates  whicn  have  passed  the  supervision  of  local  health 
boards  and  reached  this  office  is  not  infrequently  encountered.  It 
is  particularly  important  on  death  returns,  where  the  scrutiny  which 
the  law  requires  of  the  health  officer  over  these  certificates  cannot 
he  too  thorough.  Exactness  in  filling  out  answers  to  all  questions 
on  the  blank^  and  plain  writing  of  the  signatures  should  be  re- 
<loired.  The  necessity  of  it  is  frequently  found  in  the  requests  for 
transcripts  of  the  records  in  this  office.  An  urgent  request  for 
information  as  to  the  time  of  death  of  an  individual  has  recently 
^>^n  received  where  it  is  difficult  to  determine  whether  it  was  "a." 
^-  or  "  P."  M. 

The  decision  that  local  health  officers  are  State  officers  and,  there- 
^<>i*e,  necessarily  coming  under  the  requirements  of  the  civil  service 
examination  wnenever  newly  appointed,  will  effect  two  desirable 
improvements,  a  higher  degree  of  competence  and  a  greater  stability 
^n  service.  The  latter  point  will  operate  to  secure  improvement  in 
^G  sopervision  of  the  death  certificates.  At  the  request  of  the 
^ivjl  Service  Commission  a  circular  has  been  sent  to  all  local  boards 
^'ling  their  attention  to  the  requirements,  without  which  appoint- 
"lents  of  health  officers  will  not  be  valid ;  the  board  can  either  name 
^'^e  physician  for  a  non-competitive  examination  or  two  or  more  for 
^'•^petitive  examination.  Three  grades  of  questions,  for  towns, 
tillages  and  cities,  respectively,  have  been  prepared  by  the  board  of 
^^Hmiaers,  and  a  written  examination  upon  them  is  held  by  the 
^Uuty  judges  of  the  respective  counties. 

Bow  far  the  local  registry  of  large  public  institutions  should  be 
^^ed,  swelling  the  mortality  record  of  the  locality  beyond  a  legiti- 
^^te  degree,  is  an  unsettled  question.  In  large  cities  this  is  partly 
^^^^pensated  for  by  the  constant  influx  of  young  healthy  adults  from 
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the  country.  But  in  small  rural  villages  the  mortality  rate  of  large 
iufaut  and  insane  asylums,  prisons  and  alms-houses  materially  affects 
the  death  rate  as  compared  with  the  accredited  population.  In  these 
latter  it  would  appear  equitable  that  in  all  printed  reports  of  mor- 
tality, presenting  the  comparative  healthfnlness  of  localitied,  the 
deaths  of  public  institutions  should  be  separated  from  those  of  the 
population  of  the  place.  For  large  cities,  although  this  may  be  a 
question,  it  would  seem  that  they  might  with  propriety  be  accredited 
to  the  locality  for  the  reason  given.  In  all  cases  it  would  be  best 
that  the  returns  should  come  through  the  local  board,  at  whose  office 
they  should  first  be  registered  to  eflEect  a  uniform  observance  of  the 
law.  In  regard  to  unknown  dead,  brought  by  accident,  as  by  the 
tides  or  river  currents,  to  a  locality,  the  few  that  cannot  be  trac^  as 
they  should  be  to  their  legitimate  place  will  not  materially  alfect  the 
local  mortality  rate.  Some  solution  of  this  whole  question  of  the 
proper  accrediting  of  mortality,  in  so  far  as  it  affects  a  study  of  the 
movements  of  disease  and  vital  statistics,  awaits  yet  a  satisfactory 
solution. 

There  are  twenty  cities  required  by  law  to  make  returns  to  the 
Bureau  of  Vital   Statistics,  347  villages  and   944  towns,  making 
1311   potential  local   boards  of  health.     Of   the  cities,  all   have 
organized  boards  and  make  regular  returns.     About  one-third  of 
the  3 17  incorporated  villages  in  the  State  have  local  health  organiza- 
tions; part  of  these  make  their  returns  through  their  town  boards, 
however,  being  organized  only  for  sanitary  purposes.     All  incor- 
porated villages  are  required  to  maintain  health  boards,  unless  the  con- 
sent of  the  State  Board  is  obtained  to  the  contrary.    Provision  exists, 
as  will  be  found  at  section  7  of  the  law  of  1885,  whereby  combined 
sanitary  and  registration  districts  may  be  formed.     M!any  -of   the 
viUages  have  but  a  few  hundred  inhabitants  and  are  so  much  a  part 
of  the  town  that  a  separate  organization  is  not  desirable.     There  are 
about  seventy-five  villages  having  a  population  of  3,000  and  over, 
and  it  would  in  many  ways  simplify  the  work  if  these  alone  were 
required  to  comply  with  the  law  in  regard  to  establishing  boards  of" 
health,  except  in  cases  where  other  conditions  than  size  made  it^ 
advisable. 

Of  the  towns,  about  700  have  organized  boards  of  health,  most  o; 
which  make  more  or  less  regular  returns  of  vital  statistics.     A  com — 
siderable  number  of  these  have  been  organized  within  the  year. 
The  250  yet  unorganized  town  boards  are  for  the  most  part  in  the***" 
more  retired  rural  localities.    Prior  to  1880  no  system  of  town  health..^ 
organizations  was  thought  of,  and  this,  together  with  the  lack  of  a  -- 
local   exigency  to  stimulate  the  specified   officials  to  activity,  yet 
operates  to  delay  what  is  desired  in  this  direction.     Efforts  are  being   ' 
constantly  made  to  secure  the  organization  of  all  boards.     There 
can  be  no  question  but  that  the  principle  upon  which  the  healtk 
work  of  the  State  is  based,  of  having  tne  local  work  done  by  local 
authority,  under  the  advice  and  assistance  of  a  central  board,  which 
is  especially  desirable  to  them  because  of  their  frequent  change  ia 
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''.^annel^  and  their  to-be-anticipated  inexpertness  in  sanitary  affairs 
plemcnted  by  the  resources  of  the  State  Board  is  the  best  that 
be  devised  and  will  be  more  and  more  productive,  as  it  secures 
I.  JL  <;r  operation,  of  the  best  results.     By  means  of  two  sets  of  books 
in  the  office,  record  is  kept  of  the  local   boards  organized, 
ther  with  their  personnel^  and  also  the  regularitv  and  number 
heir  returns  of  vital  statistics.     A  more  perfect  lorm  for  these 
has  been  adopted  during  the  year. 
Monthly  Bulletin  of  Mortality  was  b^un  in  April,  1884,  and 
iH^    issue  of  this  has  been  continued  through  the*  year.     This  has 
-pTx^ren  of  value  in  a  two-fold  way ;  regular  information  is  obtained 
1^  its  preparation  of  the  activity  of  each  reporting  board  and  also 
a  g&ugo  of  the  healthfulnees  of  all  localities  of  the  State,  especially 
o€  tlie  prevalence  of  preventable  diseases,  is  secured.     The  publica- 
tion distributes  this  information  to  the  boards  and  to  all  interested, 
a^d  contributes  very  much  to  keeping  the  people  alert  against  all 
^^^ds  of  insanitary  conditions   that  injuriously  aftect  the  public 
^J|^Uh.     It  has  brought  to  light  the  laxity  of  collecting  returns,  and 
~^B  has  been  rectified  in  sereral  instances  by  this  board,  notably  in 
*^^  cases  of  Troy  and  Cohoes.     Authority  is  given  to  this  board  to 
*^t«ne  the  registry  of  a  locality  if  unsatisfactorily  done  by  the  local 
"^^rd.     The  committee  on  vital  statistics  are  of  the  opinion  that  the 
§^^^  work  of  the  board  is  very  materially  aided  by  the  Monthly 
-"^^lletin. 

Xn  commencing  the  publication,  the  question  as  to  how  to  repre- 

^^  t  all  localities  of  the  State,  without  specifying  the  mortality  of 

®^^^ry  one  of  the  reporting  local  boards  in  each  issue,  which  was 

j^^-^ifestly  impossible  even  if  desirable,   was  met  by  dividing  the 

.  ^^►te  into  eight  sanitary  districtSj  which  possessed  some  geograph- 

^^^1  and  topographical  individuality.    This  division  had  already  been 

'^'^^^o  for  another  purpose  and  with  some  amendment  it  was  followed. 

-7%^  Maritime  district  includes  those  counties  bordering  on  tide- 

^^^cr,  and  the  large  commercial  center  of  the  State.     It  has  a  pop- 

^^t:ion,  according  to  the  census  of  1880,  of  2,098,580,  the  great  pro- 

P^^>^ion  of  which  is  urban.      The  Uitdaon  Valley  district  includes 

^"^  counties  on  either  side  of  the  river  above  Westchester,  includ- 

^^S  Albany  and  Rensselaer ;  its  population  being  750,143,   and  in 

^^  seven  cities  in  the  district  there  being  an  estimated  population 

of  247^000,  or  nearly  one-third  of  the  entire  number.     Topograph- 

^^*^l^,  it  is  uniformlv  hilly,   and  is  generally  well  drained.     The 

'^^^randack  and  iforthem  district  has  a  population  of  330,434, 

^d  a  very  extensive  area,  including  all  the  northern  part  of  the 

?^te  between  the  Vermont  border,  the  St.  Lawrence  river  and 

f|^^e  Ontario.     In  it  is  the  Adirondack  region,  justly  famed  as  a 

^^Ith  resort,  and  it  also  contains  large  regions  of  flat  and  often 

^^fahy  torritory,  which  is  far  from  salubrious,  containing  a  multi- 

^^Q  of  small  lakes,  rivulets  and  inlets  from  the  large  water  bodies 

^^itonnding  it    Much  of  it  is  but  thinly  settled,  and  there  are  but 

^0   cities    in  it,    aggregating    about    22,000    population.     The 

55 
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Mohawk  Vall^  distri'Ct  lies  along  the  course  of  the  Mohawk  rivei 
including  Oneida  county,  and  has  a  population  of  280,809,  of  whid 
80,000  is  in  the  four  cities  of  Schenectady,  Amsterdam,  Utica  an< 
Rome,  with  a  considerable  number  of  large  villages.  It  is  less  hill; 
than  the  Hudson  Yalley  district,  and  besides  containing  mnch  o 
the  most  fertile  land  in  the  State  has  also  a  considerable  man  ufactai 
ing  population.  The  Southern  Tier  district  takes  in  the  conntiee 
seven  in  number,  along  onr  southern  border.  Its  population  i 
365,746,  and  in  its  two  cities  of  Bingham  ton  and  Elmira  there  an 
45,000  inhabitants;  besides  it  has  numerous  large  villages.  It  i 
largely  upland  country  and  well  drained.  The  East  Central  am 
West  Central  districts  together  include  the  central  counties  of  th< 
State,  the  division  being  somewhat  arbitrary.  The  region  ischieflj 
agricultural  and  for  the  most  part  rolling  and  some  of  it  hilly 
including,  however,  the  territory  of  the  small  lakes,  and  some  of  it 
area  being  swampy  and  malarious.  The  population  of  the  Eas 
Central  district  is  354,320,  with  the  city  of  Syracuse  of  65,000  in 
habitants;  of  the  West  Central,  321,247,  with  the  city  of  Auburn o: 
26,000  inhabitants.  The  Lake  Ontario  and  Western  district  hai 
a  population  of  578,505,  and  the  four  important  cities  of  Buffalo 
Rochester,  Lockport  and  Oswego  with  340,000  inhabitants,  takinj 
in  the  counties  along  the  southern  coast  of  Lake  Ontario,  and  al8< 
Erie  county.  While  its  population  is  so  largely  urban,  this  i 
lessened  in  its  bearing,  as  Buffalo,  with  200,000,  is  not  reported  i 
the  Bulletin.  Reports  from  all  the  other  twenty-four  cities  of  tl 
State  are  included. 

In  the  Maritime  district  there  are  47  towns,  of  which  9  have  r 
organized  boards  of  health. 

In  the  Hudson  Valley  district  there  are  126  towns,  of  which 
have  not  organized  boards  of  health. 

In  the  Adirondack  and  Northern  district  there  are  138  towns, 
which  45  have  not  organized  boards  of  health. 

In  the  Mohawk  Valley  district  there  are  136  towns,  of  which 
have  not  organized  boards  of  health. 

In  the  Southern  Tier  district  there  are  141  towns,  of  whicJ 
have  not  organized  boards  of  health. 

In  the  East  Central  district  there  are  128  towns,  of  which  31 
not  organized  boards  of  health. 

In  the  West  Central  district  there  are  122  towns,  of  whi 
have  not  organized  boards  of  health. 

In  the  Lake  Ontario  and  Western  district  there  are  105  ^ 
of  which  19  have  not  organized  boards  of  health. 

This  summary  gives  some  idea  of  the  relative  conditions  o 
various  divisions  of  the  State  and  their  relative  degree  of  or 
tion.      It  will  appear  that  in  the  Adirondack  and  rforthem 
there  are  many  towns  unorganized,  for  the  most  part  on  ace 
the  sparseness  of  their  population  and  their  remoteness  from 
of  travel,  and  that  in  tno  Southern  Tier  district  the  same 
half  of  the  towns  yet  having  no  boards  of  health,  part  of  t 
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the  same  reason.     Abont  half  of  the  towns  having  no  organized 

health  boards  lie  in  these  two  districts.     These  consioerations  are  to 

be  taken  into  account  in  studying  the  Bulletins  for  the  months  of 

tfaeyear,  which  with  a  summary  of  the  year's  mortality  are  appended 

to  this  report. 

Daring  the  year  there  were  reported  in  the  bulletin  of  mortality 
80,407  deaths.  Besides,  there  were  received  abont  3,000  reports  of 
deaths  too  late  tc^appear  in  the  bulletin.  The  mortality  of  one  of 
the  lar^t  cities  in  the  State  —  Buffalo  —  has  not  been  included,  and 
estimating  its  annual  mortality  at  4,000,  we  have  about  88,000 
deaths  accounted  for.  Estimating  the  present  population  of  the 
State  at  5,400,000,  an  annual  deatn-rate  of  twenty  per  1,000  would 
give  a  total  mortality  of  108,000,  at  which  estimate  the  returns 
leconnted  for  would  fall  short  20, 000.  Although  the  death-rate  of 
the  Lu^  cities  materially  exceeds  twenty  per  1,000  annually,  it  may 
be  considered  that  for  the  entire  population,  both  rural  and  urban, 
this  is  above  the  aven^.  A  death-rate  of  eighteen  per  1,000  annu- 
%  for  the  estimated  population  of  6,400,000  would  give  97,200 
deaths.  It  may  perhaps  be  fairly  said  that  the  number  of  deaths 
occurring  in  the  entire  State  is  nearer  this  estimate,  and  is  not  above 
100,000  annually,  and  doubtless  ninety  per  cent  of  the  actual  mor- 
tality is  secured.  The  actual  death-rate  cannot  be  given  on  account 
of  the  irregularity  with  which  many  of  the  smaller  places  have  made 
their  returns. 

Although  it  would  appear  that  the  deaths  accounted  for  fall  short 
of  the  probable  actual  death-rate  about  ten  per  cent,  it  should  be 
Doted  tnat  during  the  year  about  5,000  more  deaths  were  reported 
than  in  1884.  This  was  not  due  to  a  higher  rate  of  mortality  but 
to  greater  completness  of  returns  and  increase  in  the  number  of 
local  boards  of  nealth  organized. 

The  10,000  deaths  that  are  not  accounted  for  fail  of  record  partly 
from  the  lack  of  complete  organization  of  all  local  boards  through- 
out the  State  and  partly  from  incompleteness  in  the  returns  of  some 
that  are  organized.     Reference  to  tne  bulletins  will  show  that  the 
death-rate  per  1,000  of  many  localities  is  habitually  so  low  as  to 
'^ake  it  eviaent  that  their  returns  are  incomplete.     Of  all  the  returns 
^f  vital  statistics,  the  death  returns  are  most  feasible  of  collection, 
*Qd  although  it  is  the  universal  experience  that  absolute  completeness 
^  iJot  met  with,  yet  with  our  explicit  laws  it  requires  only  sufficient 
^J^ergy  on  the  part  of  the  local  officers  to  secure  them  very  fully  in 
^is  State.     The  efforts  of  this  board  in  several  marked  instances 
^ve  been  followed  by  great  improvement.     As  to  the  shortage  due 
to  non-organization  of  local  town  boards  of  health,  the  number  and 
*^^>cality  of  which  towns  have  already  been  referred  to,  it  may  be 
■^id  that  there  is  pretty  steady  improvement  in  this  respect,  and  the 
^orts  of  the  board  are  being  constantly  exerted  in  this  direction. 
The  organization  and  perfection  of  sucli   work  requires  time  and 
^tablished  habit,  and  is  interfered  with  by  the  annual  change  in  the 
^^^  elective  oflBcers  who  are  made  the  components  of  local  Yiowd^^. 
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But  more  conid  not  be  expected  than  has  been  accomplished  doriu^ 
the  short  existence  of  the  present  system  of  sanitary  managem&ot 
established  in  this  State.  The  system  fails  in  that  it  requires  ec 
large  dependence  npon  local  workers,  but  is  admirable  to  a  more 
then  compensating  degree  in  placing  the  administrative  and  ezeca* 
tive  work  of  protecting  tlie  public  upon  the  towns  directly  under 
the  advisory  snper vision  of  the  central  board,  and  experience  aban- 
dantly  shows  that  as  one  of  its  points  of  advantage,  the  work  of 
registry  and  collection  of  vital  statistics  is  impordint  in  keeping  ap 
the  local  organization  and  work,  and  its  perfectness  answers  as  6 
barometer  of  the  general  activity  of  the  local  board. 

The  sanitary  condition  of  the  State  is  exhibited  by  the  monthly 
bulletins  and  the  summary  of  them  which  has  been  ^iven.  Of  the 
entire  reported  mortality  about  one-third  was  of  children  under  five 
years  of  age.  This  was  highest  during  the  summer  months,  frotn 
diarrhoeal  disease,  especially  in  July,  when  more  than  half  the  deaths 
occurred  under  this  age. 

For  the  entire  State  the  ratio  per  1,000  of  deaths  from  zymotic 
diseases  to  the  total  mortality  is  222.17.     It  was  highest  in  the 
summer  months  and  September.     The  zymotic  death-rate  was  con- 
siderably higher  in  the  Maritime  district  than  in  other  parts  of  the 
State,  and  next  to  that  is  the  Hudson  Valley  district,  snowing  the 
relative  preponderance  of  deaths  from  these  causes  in  the  nrbaa 
over  the  rural  population.     This  measure  of  healthf  ulness  compared 
with  the  year  preceding  shows  that  the  proportion  of  the  prevent- 
able diseases  to  the  total  mortality  is  as  222.17  to  269.12,  which 
was  the  zymotic  death-rate  for  nine  months  of  1884.     This  diminu- 
tion appears  to  have  been,  as  the  secretary  shows  in  his  reporti 
largely  in  typhoid  and  diarrhoBal  diseases.     In  1885  the  conjoined 
ratio  of  deatns  from  these  diseases  per  1,000  total   mortality  wft« 
104.07  against   146.40  in   1884.     As  these  are  the  special  filtJ^ 
diseases  that  are  controllable  by  public  hygienic  improvements,  i* 
may  be  inferred  that  the  result  is  at  least  in  part  the  fniit  of  wha^ 
has  been  done  by  organized  sanitary  work.     As  the  secretary  f  orth^t 
indicates,  this  received  additional  emphasis  from  the  fact  that  dipb' 
theria  which  is  more  often  to  be  traced  to  insanitary  conditions  o^ 
domiciles  and  premises  instead  of  those  of  a  more  public  nature  aa^^ 
influence,  was  increased  in  the  proportion  of  56.06  deaths  per  1,00^ 
total  deaths  in  1885  to  47.65  per  1,000  in  1884. 

During  the  early  months  of  the  year  there  was  a  very  considerable 
and  general  prevalence  of  measles.  Epidemics  occurred  from  it  i^ 
all  parts  of  the  State.  Corresponding  with  it  in  time  was  tl^-^ 
development  of  scarlet  fever  to  a  greater  extent  than  later  in  the  yefr^i 
not,  however,  to  an  unusual  degree. 

Typhus  fever  fortunately  appeared  nowhere  in  the  State  in  188^' 
outside  of  the  lar^  cities  that  are  beyond  the  jurisdiction  of  tlB.^ 
board.  It  has  existed  in  New  York  and  Brooklyn  to  a  moderaC:^ 
degree  through  the  year,  the  total  number  of  deaths  from  it  bein^ 
.eighteen.    In  December  it  made  its  appearanoe  in  Albany,  io  tb^ 
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ooanty  poDitentiarj,  and  seven  deaths  occurred.  Efforts  are  bein^ 
made  to  trace  its  origin,  and  there  is  good  reason  to  believe  that  its 
duration  as  an  epidemic  there  will  be  short  and  unattended  with 
spread  of  the  disease  outside  of  the  institution.  Small-pox  has 
fallen  more  lightly  upon  the  State  than  was  with  good  reason  antici- 
pated in  view  of  its  alarming  development  in  the  neighboring  city  of 
Montreal.  Repeated  notices  of  warning  and  information  was  sent 
to  all  border  towns  and  along  all  lines  of  railroad  leading  from 
Canada.  Instructions  were  given  as  to  embargo,  quarantine  and  the 
protection  of  vaccination,  dl  of  which,  with  the  train  inspections 
Afforded  by  the  national  government  and  the  assistance  of  a  healthy 
Tonsing  of  the  popular  mind,  has  doubtless  secured  our  immunity. 
Vaccination  has  never  been  so  general  and  never  so  satisfactorily 
done  nor  with  so  uniformly  good  vaccine  virus.  In  some  reports 
from  town  boards  it  appears  that  every  individual  has  been  offered 
vaccination.  It  is  gratifying  to  the  committee  to  note  the  readiness 
of  the  people  generally  to  submit  to  this,  as  they  are  convinced  that 
if  it  were  universal  its  protection  would  be  so  complete  that  not 
toother  death  from  this  disease  would  appear  upon  the  bulletin  of 
mortality  of  the  State.  It  should  be  of  all  the  preventable  diseases 
the  least  to  be  feared  because  it  is  the  only  one  that  is  absolutely 
preventable. 

From  consumption  the  ratio  of  mortality  is  quite  uniform,  pre- 
senting no  marked  variation  either  as  to  locality  or  as  to  time.  The 
proportion  of  deaths  to  the  total  mortality  was  largest  in  the  winter 
tod  spring  months.  The  death  ratio  was  smallest  in  the  Southern 
Tier  district  and  highest  in  the  West  Central  district,  there  being  in 
the  latter  about  155  deaths  to  the  1,000  total  mortality.  The  next 
highest  ratio  is  found  in  the  Adirondack  and  Northern  district. 
There  may  be  a  significance  in  this,  pointing  to  the  dependence  of 
this  disease  often  on  a  high  level  of  ground  water.  In  the  last-men* 
tiooed  district  there  is  to  be  sure  a  favorite  and  for  many  cases  desir- 
^le  health  resort  for  those  afflicted  with  this  disease,  but  in  its  large 
•Tea  is  much  flat  soil-saturated  territory.  The  same  is  true  of  some 
P^rtsof  the  West  Central  district.  No  general  sanitary  improvement 
^11  do  more  to  lessen  this  disease,  wnich  uniformly  causes  about 
fourteen  per  cent  of  the  total  mortality,  and  which  nas  much  that 
•llies  it  with  the  preventable  diseases,  than  the  one  which  will  secure 
drainage  of  the  soil  upon  which  habitations  are  constructed. 

Dunng  the  flrst  five  months  of  the  year  there  was  a  remarkable 
P^valence  of  acute  respiratory  disease.  Pneumonia  especially  caused 
*  Jareo  mortality. 

Of  other  causes  of  death,  little  needs  to  be  said,  as  far  as  the  pre- 
cautions for  prevention  of  disease  by  the  machinery  of  health  boards 
^  concerned.  The  frequency  of  those  which  are  more  interesting  to 
*tudjr,  as  well  as  their  distribution,  may  be  learned  by  reference  to  the 
Monthly  bulletins  and  the  annual  summary.  This  publication,  while 
a  constant  source  of  information  to  the  central  office  as  to  the  condi- 
tionaand  tendencies  of  all  localities  of  the  State  regarding  l\ie\t  woi* 
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tarj  condition,  also  is  of  informing  and  inspiring  valae  to  the  local 
boards  as  to  their  real  and  comparative  healthf alness  and  at  the 
same  time  an  accumulation  of  data  of  value  to  the  statistician  and 
the  student  of  sanitary  science. 

G.  W.  COOKE,  M.  D., 

Chaimui/n,, 


A.'N.  ACT 


the  preservation  of  tlie  public  health,  and  the  registration  of 

vital  statistics. 

Chapter  270.    Passed  May  12, 1885 ;  three-fifths  being  present.] 

People  of  the  State  of  yew  York,  represented  in  Senate  and  AsaetMy,  da 
truur^  aefoUowe: 

S^:OTION  1.  It  flhall  be  the  duty  of  the  common  council,  upon  the  nomination  of 

^^e  mayor  of  every  city  in  this  State,  except  in  the  cities  of  New  York,  BufFalo, 

^^V>a.iiy  and  Tonkers  and  Brooklyn,  which  are  hereby  excepted  from  the  operation  of 

^uia   act,  to  appoint  a  board  of  health  for  such  city,  to  consist  of  six 

P^Taons  who  are  not  members  of  said  council  (one  of  whom,  at  least,  Son*of  City 

^uall  be  a  competent  physician),  who  shall  be  nominated  and  appointed  Boards  of 

**  tollows :  two  persons  for  a  term  of  one  year ;  two  persons  for  a 

^*^  of  two  years;  and  two  persons  for  a  term  of  three  years.     The  mayor 

^'   BQch  city  shall  be  a  member  ex^fflcio  of  such  board  of  health,  and   shall  be 

'^^aident  thereof.     The  said  1x>ard  of  health,  when  duly  ofirnnized,  shall  appoint 

Competent  physician  (not  a  member  of  such  board),  who  shall  be  health  officer 

.^^  such  city.     Upon  the  expiration  of  the  term  of  office  of  any  member  of  the 

^^^1^  of  health,  appointed  as  herein  provided,  his  successor  shall  be  nominated 

^^  appointed  in  like  manner  for  the  term  of  three  years ;  and  the  said  mayor 

r^^  common  council  shall  also  have  power  to  fill  any  vacancy  caused  in  such 

.^^^^  of  health  by  the  death,  resignation  or  removal  from  the  city  of  any  mem- 

j^^    thereof.    And  it  shall  be  the  duty  of  the  trustees  of  every  incorporated  vil. 

/^^^  in  this  State  to  appoint,  once  in  each  year,  a  board  of  health  of  such  village, 

Consist  of  not  less  than-  three  nor  more  than  seven  persons  (who  are  not  vil. 

^^^  trustees),  who  shall  hold  office  for  one  year,  or  until  their  successors  shall 

^^o  been  appointed.    The  said  board  of  health  thus  constituted  shall 

^^ct  a  president,  and  appoint  a  competent  physician  (not  a  member  of  Boards  of 
•^'sb  board)  to  be  the  health  officer  of  such  village.     This  section  shall  ^*1^®*- 
<^ot  |>o  construed  to  remove  any  of  the  existing  boards  of  health  in  any  of  the 
^^U»8  or  villages  of  this  State,  but  the  successors  of  such  boards  shall  be  ap- 
^*i4ted  as  in  this  section  provided. 

%  2.  It  shall  be  the  duty  of  the  supervisor,  the  justices  of  the  peace  and  the 
^^&  clerk  in  each  town  in  this  State,  to  meet  in  their  respective  towns  within 
^■^ny  days  from  the  date  of  the  town  election  in  each  year  and  elect  a  j^e^i^^p. 
^^izen  of  such  town  of  full  age,  who  with  them  shall  constitute  the  ship  and 
^^Mof  health  for  such  town  for  one  year  or  until  their  successors  are  tioo  of 
^^oeen.    The  said  board  of  health  shall  appoint  some  competent  phy-  ^)^^  of 
**^n,  not  a  member  of  said  board,  to  be  the  health  officer  for  such  Health. 
^^Q.    If  in  any  case  a  vacancy  shall  occur  in  the  board  of  health  of  any  city, 
^^ge  or  town,  by  the  death,  resignation,  inability  to  act  or  removal  from  said 
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dtj,  village  or  town  of  any  member  thereof,  and  if  tlie  proper  anthoiities,  bj 
inability,  neglect  or  refusal,  fail  to  fill  such  vacancy,  it  shall  be  the  Tempo- 
duty  of  the  county  judge  of  the  county  in  which  such  city,  village  or  ^^jJJ^J**" 
town  is  situated,  upon  being  satisfied  that  such  vacancy  should  be  filled  flHecL 
without  delay,  to  appoint  in  writing  a  competent  person  to  fill  such  vacancy  for  the 
unexpired  term.  The  written  appointment  to  a  board  of  health  made  by  a  count j 
Judge  under  this  section  shall  forthwith  be  filed  in  the  office  of  the  clerk  of  the 
county  In  which  said  board  of  health  is  looted.  Notice  of  the  membership  and 
organization  of  all  boards  of  health  in  this  State  and  of  all  changes  that  may 
from  time  to  time  occur  therein  shall  be  given  forthwith  to  the  State  Board  of 
Health. 

§  3.  Tlie  several  boards  of  health  now  organized  in  any  city,  village  or  town 
in  this  State  (except  in  the  cities  of  New  York,  Brooklyn  and  Buffklo),  Powei« 
and  the  several  boards  of  health  constituted  under  this  act  shall  have  of  Heiuth* 
power  and  it  shall  be  their  duty  :  Boiijds. 

1.  To  meet  at  stated  intervals  in  their  respective  cities,  villages  and  towns ; 
also,  whenever  the  State  Board  of  Health,  or  the  president  and  secretary  thereof, 
shall,  by  notice  to  the  presiding  officer  of  any  city,  village  or  town 
board  of  health,  request  him  to  convene  such  board  to  take  certain  to  mee»>^° 
definite  proceedings  upon  matters  concerning  which  the  said  State  Board  ^''S** 
of  Health,  or  its  president  and  secretary,  shall  be  satisfied  that  the  action 
recommended  by  them  is  necessary  for  the  public  good,  and  is  within  the  juris- 
diction of  such  board  of  health.  Any  willful  violation  of  any  lawful  instrae- 
tion  of  paid  State  Board  of  Health  shall  be  a  misdemeanor. 

2.  To  prescribe  the  powers  and  duties  of  the  local  health  officer,  who  shall  act 
as  executive  officer  of  the  board  ;  to  direct  him  from  time  to  time  in 

the  performance  of  his  duties,  and  to  fix  the  compensation  he  shall  to  health 

offloer« 
receive.  w««wor. 

8.  To  guard  against  the  introduction  of  contagions  and  infectious  In  refer- 

disease,  by  tlie  exercise  of  proper  and  vigilant  medical  inspection  and  cootaakiat 

control  of  all  persons  and  things  arriving  in  such  city,  village  or  town  Sous  dSSh" 

from  infected  places, or  which,  for  any  cause,  are  liable  to  communicate 


contagion  ;  to  require  the  isolation  of  all  persons  and  things  infected  with 
or  exposed  to  contagious  or  infectious  diseases,  and  to  provide  suitable  ''^'^J^T^^ 
places  for  the  reception  of  the  same ;  and,  if  necessary,  to  furnish  medi-  treatmeni 
cal  treatment  and  care  for  sick  persons  who  cannot  otherwise  be  pro-        «o»- 
vided  for  ;  to  prohibit  and  prevent  all  intercourse  and  communication  To  remi- 
with  or  use  of  infected  premises,  places  and  things  ;  and  to  require,  |*^J  of    "* 
and,  if  necessary,  to  provide  the  means  for  the  thorough  purification  'JJifJ^' 
and  cleansing  of  the  same  before  general  intercourse  therewith,  or  use  feoted  p< 
thereof,  shall  be  allowed.      And  it  shall  be  the  duty  of  every  such  SS|^|2!^^ 
board  of  health   to  report  to  the  State    Board  of  Health  promptly 
facts  which  relate  to  infectious  and  epidemic  diseases,  and  every  case  To  report 
of   small-pox   or   varioloid  occurring  within   its  jurisdiction;   and  to  ^j^^^f 
provide  at  stated  intervals  a  suitable  supply  of  vaccine  virus  of  a  Health, 
quality  or  from  a  source  approved  by  the  State  Board  of  Health;  and  durln 
the  existence  of  an  actual  epidemic  of  smalUpox,  said  local  board  of  healtl 
shall  obtain   fresh  supplies    of  said   virus  at  intervals  not    exceed- 
ing one  week,  and   shall  at  all  times  provide    thorough    and    safe  7^  pn|)Hq 
vaccination  for  all  persons  within  its  jurisdiction  who  may  need  the  ^SS?^'^*' 
same. 
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4.  To  reoeive  and  examine  into  tbe  nature  of  complaints  made  by  To  recelTe 

colli" 

any  of  the  inhabitants  concerning  nuisances,  or  causes  of  danger  or  in-  plaints  of 

jarj  to  life  and  health  within  the  limits  of  its  jurisdiction  ;  to  enter  antaf^^ 
upon  or  within  any  place  or  premises  where  nuisances  or  conditions 
dangerous  to  life  and  health  are  known  or  believed  to  exist,  and  by  appointed 
members  or  persons  to  inspect  and  examine  the  same  ;  and  all  owners,  agents  and 
occopants  shall  permit  such  sanitary  examinations  ;  and  said  board  of  m^  enter 
health  shall  furnish  said  owners,  agents  and  occupants  a  written  state-  upon 
ment  of  results  or  conclusions  of  such  examinations  ;  and  every  such  and  places 
Board  of  Health  shall  have  power,  and  it  shall  be  its  duty,  to  order  [ar/^xam- 
the  suppression  and  removal  of  nuisances  and  conditions  detrimental  ination. 
to  life  and  health  found  to  exist  within  the  limits  of  its  jurisdiction. 

5.  To  supervise  and  make  complete  the  registration  of  all  births.  To  super- 
marriages  and  deaths  occurring  within  the  limits  of  its  jurisdiction  complete 
in  accordance  with  the  methods  and   forms  prescribed  by  the   State  JJ^jf^^Jj 
Board  of  Health,  and  to  secure  the  prompt  forwarding  of  the  certifi-  vital  sta- 
cates  of  birth,  marriage  and  death  to  the  State  Bureau  of  Vital  Statistics 
after  local  registration  ;  and  in  so  completing  the  said  registration  the  cost 
thereof  shall  be  a  charge  upon  such  city,  village  or  town,  and  shall  not  exceed  fifty 
cents  for  each  completely  verified  and  registered  record  of  birth,  mar- 
Tiage  or  death.     And  to  secure  the  completeness  of  the  said  registra-  rt»cord  not 
tion  it  shall  be  the  duty  of  the  parents  or  custodian  of  every  child,  and  flfty^oents. 
the  groom  at  every  marriage,  or  the  clergyman  or  magistrate  perform-  Duty  of 
ing  the  ceremony,  to  secure  the  return  of  the  record  of  such  birth  or  J.*uJfodla*n8 
marriage  to  the  Board  of  Health  or  person  designated  by  them  within  (rrooras. 

iZairty  days  from  the  date  of  such  birth  or  marriage,  and  each  record  maidB-      * 

alaall  be  duly  attested  by  the  physician  or  midwife  (if  any)  in  attend-  JJhyafclan 

.«e  at  such  birth,  or   the  clergyman  or  magistrate  officiating  at  such  and  mid- 

krriage.     And  it  shall  be  the  duty  of  the  health  officer  of  every  such 

ird  of  Health  to  receive  and  examine  and  secure  the  registration  of  all  certifi- 

and  records  of  death  and  causes  of  death  and  findings  of  coroners'  juries,  and 

.^  Board  of  Health  shall  designate  the  persons  who  shall  grant  burial  permits  for 

tl^  ^»  burial  of  the  dead,  and  transit  permits  for  the   transportMion  of  the  dead 

of  persons  which  are  to  be  carried  for  burial  beyond  the  limits  of  the 

nty  where  the  death  occurs ;  and  it  shall  be  the  duty  of  the  under-  _  ^ 

Under- 
^r,  sexton  or  other  person  having  charge  of  the  body  of  any  dead  taker  to 

to  procure  a  record  of  the  desth  and  its  probable  cause  duly  recordof 

^"■^•'^ifted  by  the  physician  in  attendance  on  the  deceased  during  his  <l«ath. 

illness  or  by  the  coroner  where  an  inquest  is  required  by  law  ;  No  burial 

there  shall  be  no  burial  nor  removal  of  the  body  of  any  dead  per-  Sithout^*^ 

^*^   uotll  said  duly  certified  record  shall  have  been  presented  to  the  Permit. 

r^^rd  of  Health  or  person  designated  by  them,  and  until  thereupon  a  permit  for 

^^^al  or  transit  shall  have  been  obtained.     And  the  said  Board  of  Health  shall 

v^^^eribe  sanitary  regulations   for  such  burials  and  removals  of  the  dead.      It 

^^ll  also  be  the  duty  of  every  such  Board  of  Health  to  provide  for 

^^^ining  copies  of  the  said  registered  records  of  births,  marriages  transcript 

^^  deaths,  and  for  the  amount  and  payment  of  fees  for  such  copies.  ^r[^a 

^^  eopies,  duly  attested  by  the  local  registering  officer,  and  verified  faeit  evl- 

^^^acripts  from  the  records  preserved  in  the  State  Bureau  of  Vital 

^^UstSoi  shall  be  admitted  in  all  the  courts  of  thU  State  as  prima  facie  evidence 
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of  the  facts  therein  set  forth.    If  in  any  place  ia  this  State,  the  State  Board  i 
Health  ascertains  that  the  said  registration  of  births,  marriages  and  deaths  is  ni 
completely  and  well  made,  said  State  Board   shall  notify  the  local 
Board  of  Health  in  such  place,  that  witliin  one  month  from  the  date  Bowd 
of  such  notice,  said  defects  and  neglect  in  the  records  must  be  amended  ^^i^. 
and  prevented.    If  at  the  expiration  of  the  time  mentioned  the  said  oootrolu 
defects  and  neglect  are  not  overcome  and  prevented  by  the  said  local  nedeou 
authorities,  it  shall  be  the  duty  of  the  said  Sute  Board  of  Health  to  SSSI^^S^. 
take  control  of  the  said  records,  and  enforce  the  rules  and  regulations  |^iK?'^" 
with  reference  thereto,  and  secure  their  completeness  and  proper  regis- 
tration within  the  limit  ef  cost  'hereinl>efore  specified,  and  to  continue  sadi  con- 
trol until  the  said  local  Board  of  Health   shall  satisfy  the  said  State  Board  of 
Health  that  they  will  actually  make  the  said  records  and  registry  complete  u  n- 
quired  by  law.    Any  person  neglecting  or  refusing  to  make  out  or  file  for  nfrii- 
tration  any  record  as  aforesaid,  and  any  person  causing,  permitting  or 
assisting  in  the  burial  or  removal  of  any  dead  body,  unaccompanied  by  nfaaal  to 
a  permit  for  such  burial  or  removal,  duly  issued  by  the  local  Board  of  ^^jjet*^ 
Health  having  jurisdiction  where  the  death  occurred,  and  any  officer  or  '^^^i'^;!^ 
board  that  shall  neglect  or  refuse  to  register  and  preserve  the  said  or  retnoval 

of  A  dCld 

records  and  forward  the  certificates  to  the  State  Bureau  of  Vital  Statls-  body* 
tics  as  above  required  shall  be  deemed  guilty  of  a  misdemeanor  and  may  ^^^r. 
be  prosecuted  in  any  court  of  competent  jurisdiction. 

6.  To  make,  and  from  time  to  time  to  publish,  in  such  manner  as  Ordersmd 
to  secure  early  and  full  publicity  thereto,  all  such  orders  and  regulations  ^[^^'^^be 
as  they  shall  think  necessary  and  proper  for  the  preservation  of  life  published, 
and  health  and  the  successful  operation  of  this  law ;  and  to  make,  without  pabU* 
cation  thereof,  such  orders  and  regulations  in  special  or  individual  cases,  not  oi 
general  application,  as  they  may  see  fit  concerning  the  suppression  and  removal 
of  nuisances,  and  concerning  all  other  matters  in  their  judgment  detrimental  t^ 
public  health,  and  to  serve  copies  thereof  upon  any  occupant  or  oocupanta  ss^ 
the  owner  or  owners  of  any  premises  whereon  any  such  nuisanoes  or  other  tof^ 
ters  aforesaid  shall  exist,  or  to  post  the  same  in  some  conspicuous  place  on  sa<^ 
premises. 

7.  To  issue  warrants  to  any  constable  or  police  of  their  respective  cities, 

Powerto 
villages  and  towns,  to  apprehend  and  remove  such  persons  as  cannot  itsue  wsr^ 

otherwise  be  subjected  to  the  orders  and  regulations  by  them  adopted;  ^'^^^ 

and  whenever  it  shall  be  necessary  to  do  so,  to  issue  their  warrant  to'the  sheH' 

of  their  respective  counties  to  bring  to  their  aid  the  power  of  the  county ;  ^ 

which  warrants  shall  be  forthwith  executed  by  the  officers  to  whom  they  sh^^ 

be  directed,  who  shall  possess  the  like  powers  and  be  subject  to  the  like  dnti^ 

in  the  execution  thereof,  as  if  the  same  had  been  duly  issued  out  of  any  court  €^ 

record  in  this  State. 

8.  To  employ  all  such  persons  as  shall  be  necessary  to  enable  them  Bmploy- 
to  carry  into  effect  the  orders  and  regulations  they  shall  have  adopted  SSSts*' 
and  the  powers  vested  in  them  by  this  act,  and  to  fix  their  compensation. 

0.  To  impose  penalties  for  the  violation  of,  or  non-compliance  with.  Health 
their  orders  and  regulations,  and  to  maintain  actions  in  any  court  of  j^Sie'j^^ 
competent   jurisdiction  to  collect  such  penalties,  not  exceeding  one  JjJJH^^ 
hundred  dollars  in  any  one  case,  or  to  restrain  by  injunctions  such  violaUoat 
violations,  or  otherwise  to  enforce  such  ordejrs  and  regulations.  tfoos. 
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§  4.  Every  person  who  shall  wUlfnlly  Tiolate  or  refuse  to  obey  any  order  or 
:i«galation  made  and  published  by  the  Board  of  Health  of  any  city,  village  or 
"•own  in  this  State,  or  any  order  made  and  served,  or  posted  as  afore-  violating 
^tid,  shall  be  deemed  gailty  of  a  misdemeanor,  and  on  conviction  ^v^^d^^X 
'^^ereof  shall  be  subject  to  fine  or  imprisonment,  or  both,  in  the  discre-  a  misde- 
'Kion  of  the  court,  such  fine  not  to  exceed  one  thousand  dollars  nor  such  ™®^'>^'- 
^^siprisonment  six  months.  And  in  any  case  of  non-compliance  with  any  ^^^^^V' 
^>'der  or  regulation  which  shall  have  been  served  or  posted,  as  provided  in  sub- 
<I^viAion  siibof  section  three  of  this  act,  the  said  board  or  its  servants  or  employ- 
xnay  lawfully  enter  upon   any  premises  to  which  such  order  or 


'^uJation  relates,  and  suppress  or  remove  the  nuisance  or  other  matters  enter  upon 
in    ti^e  judgment  of  said  board  detrimental  to  the  public  health  men-  ^^™{^ 
tioi:i.^»d  in  such  order  or  regulation,  and  any  other  nuisance  or  matter  press  nul- 
^'     '^Mie  description  aforesaid  found  there  existing;  and  the  expense 
^^ex'^^ot  shall  be  a  charge  upon  the  occupant  or  any  or  all  of  the  occupants 
^^     i»^d  premises,  or  upon  the  person  or  persons  who   have  caused  or  main* 
taii^^^  lY^Q  nuisance  or  other  matter  of  the  description  aforesaid,  and  may  be  sued 
f^T  ^S3d  recovered  with  costs  by  said  board  in  the  name  of  such  board  in  any  court 
'^^^'^^■ig  jurisdiction.     Whenever  execution  upon  any  judgment  so  obtained  shall 
l^^v^  been  returned  wholly  or  in  part  unsatisfied,  said  judgment,  for  the  amount 
0O   ^.xiBatisfied,  shall  be  a  lien  npon  said  premises,  having  preference  Uosatls- 
^^^^'^    all  other   liens  or  incumbrances  whatsoever.      But  in  order  to  Jfent"if'" 
*^ulTe  s|ich  lien,  such  judgment,  if  in  a  court  not  of  record,  shall  lien  upon 
«^rBt  hmve  been  docketed  in  the  same  place  and  manner  as  by  law  now  ises. 
^'^^uired  to  make  judgments  in  such  courts  liens  upon  real  estate.    And  when- 
^^^^  any  lien  upon  any  premises  shall  have  become  fixed  as  aforesaid,  the  said 
''^^^'d  may  cause  the  said  premises  to  be  sold  at  public  auction,  for 
*  ^nn  of  time,  for  the  pavment  and  satisfaction  of  such  lien,  and  S*'®  of 
^^    expenses  of    such  sale,   giving    notice  of  such  sale  for  twelve  at  public 
^^^ls8  successively,  once  in  each  week,  in  one  or  more  newspapers 
P^olislied  in  the   city,  incorporated  village  or    town  where  the   premises  are 
^^ated,  as  the  case  may  be  ;  or  if  no  newspaper  be  published  in  such  village  or 
^^,  then  in  the  newspaper  published  nearest  said  premises,  and  also  serving 
.    ^^P7  of  such  notice  of  sale  personally  on  the  owner  or  agent  of  said  prem- 
^^^«  if  known,  and  a  resident  of  said  city,  village  or  town,  at  least  fourteen  days 
^^viaQs  t(f  such  sale,  or  by  depositing  the  same  in  the  post-office,  directed  to 
1^  ^^  owner  or  agent  at  his  place  of  residence  if  known,  or  the  nearest  post-office 
.  ^<*eto,  at  least  twenty-eight  days  previous  to  such  sale.     And  the  said  premises 
^/^ll  be  sold  to  the  person  who  shall  offer  to  take  the  same  for  the  shortest  time, 
^tng  the  amount  remaining  unpaid  upon  such  judgment,  with  interest,  and  the 
^ tenses  of  such  notice  and  sale.    A  certificate  of  such  sale,  signed  by  certifioate 
^^^  president  and  countersigned  by  the  secretary  of  such  board,  shall  ®f  ^1®- 
^^upon  be  made  and  delivered  to  the  purchaser,  and  may  be  recorded  in  like 


iner  and  with  like  effect  as  deeds  of  conveyance  of  lands,  and  thereupon  the 

^^haser,  his  heirs  or  assigns,  shall  be  entitled  to  the  possession  of  said  premises 

^old  as  aforesaid,  and  if  unoccupied  may  immediately  enter,  and  if  occupied 

^y  have  remedy  against  any  occupant  by  action  or  by  summary  proceedings  as 

^^Qst  a  tenant  holding  over  after  expiration  of  his  term  ;  and  in  case  the  costs  of 

^^  action  or  proceeding  shall  not  be  collected  by  such  purchaser  of  the  defendant 

^^V«ln,  the  same  shall  be  a  lien  upon  said  premises,  having  the  like  preference 

^Uid  lian  aforesaid,  and  the  term  of  the  said  purchaser  shall  be  extended  during 
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a  time  bearing  the  same  proportion  to  the  original  term  as  the  amount  of  audc^^ 
cost  bears  to  the  amount  paid  by  such  purchaser  on  such  sale.    And  such 
shall  commence  when  such  purchaser  shall  have  acquired  possession.    At  an, 
time  after  such  sale  and  witliin  six  months  after  the  recording  of  such  certifi- 
cate as  aforesaid,  the  owner  or  any  lienor  or  incumbrancer  of  such  premises,  or  ofc 
any  part  thereof,  may  redeem  by  paying  to  the  purchaser  the  amount  paid  by 
on  such  sale,  and  all  costs  and  expenses  he  may  have  Incurred  in  any  action 
proceeding  as  aforesaid,  to  obtain  possession,  with  ten  per  cent  interest  thereon* 
If  such  redemption  be  made  by  the  owner,  the  right  of  the  purchaser  shall 
extinguished  ;  and  if  by  such  lienor  or  incumbrancer,  the  amount  paid  bj 
to  redeem  shall  be  added  to  his  lien  or  incumbrance,  or  if  he  have  more  i 
one,  to  the  oldest,  and  shall  thenceforth  partake  of  the  nature  thereof  and  be 
collectible  by  any  remedy  adapted  thereto. 

§  5.  All  expenses  incurred  by  the  several  boards  of  health  in  the  ^CJ^J? 
execution  and  performance  of  the  duties  imposed  by  this  act  shall  be  a  of  Health 
charge  only  on  their  respective  cities,  villages  and  towns ;  and  shall  be  town,  vtl- 
audited,  levied,  collected   and    paid  in  the  same  manner   as    other  ^^  or 

city,  village  and  town    charges  are    audited,  levied,  collected    and  charge, 
_.;  J  how  audi- 

§  6.  \^n]enever  any  pestilential,  or  infectious  or  contagious  disease  Pald. 
shall  exist  in  any  county  poor-house  in  this  State,  or  iu  the  vicinity  of  Persons 
any  such  county  poor-house,  and  the  physician  of  such  county  poor-  fJ^SiSM'*" 
house  shall  certify  that  such  pestilence  or  disease  is  likely  to  endan-  disease 
ger  the  health  of  the  persons  supported  at  such  poor-house,  the  super-  moved 
intendent  of  such  county  poor-house  shall  have  power  to  cause  the  ^l^^ty 
persons  supported  at  such  poor-house,  or  any  of  them,  to  be  removed  P^^*^ 
to  such  other  suitable  place  in  the  same  county  as  shall  be  designated  by 
the  Board  of  Health  of  the  city,  town  or  village  within  which  such  poor-hoase  shall 
be  situated,  there  to  be  maintained  and  provided  for  at  the  expense  of  the  county, 
with  all  necessary  medical  care  and  attendance,  until  they  shall  be  safely  returned 
to  the  county  poor-house  from  which  they  were  taken,  or  otherwise  discharged. 
§  7.  Any  legally  organized  Board  of  Health  in  an  incorporated  village,  which 
comprises  parts  of  several  towns,  or  less  than  a  whole  town,  shall  have  full 
authority  in  regard  to  all  matters  relating  to  public  health  within  said 
village,  and  such  village  shall  not  be  subject  to  the  sanitary  regulations  BoanSs 


or  healtli  officers  of  the  township  or  towns  within  which  such  vit-  i*"^  ^'*~^ 

lams  not 

lage  is  located  ;  nor  shall  the  taxable  property  of  any  such  village,  taxed  to 
while  maintaining  its  own  Board  of  Health,  be  subject  to  taxation  for  towosaot- 
maintaining  any  town  Board  or  Boards  of  Health,  or  for  any  expendi-  i^prore- 
tures  authorized   by  such  town  boards  ;  but  such  expenditures  of  the  ?**"^£J* 
town  Boards  of  Health  shall  be  assessed  and  collected  exclusively  on  support 
property  in  the  town  outside  of  said  village.  But  nothing  in  this  act  shall  BoluSsof 
be  construed  to  prevent  the  boards  of  health  of  two  or  more  towns  adja-  '^^^^ 
cent  to  each  other  or  of  towns  and  villages  therein  situated  from  unit-  work. 
ing  in  a  combined  sanitary  and  registration  district  by  the  appointment  p_^^ 
of  one  health  officer  and  registering  officer  for  such  district,  whose  for  corn- 


authority  in  all  matters  of  general  application  shall  be  derived  from  the  UiuTaiid 


several  Boards  of    Health  having  jurisdiction  within  such  district ;  rSf^St 
and  in  special  cases,  not  of  general  application,   arising  within  the  triots. 
jurisdiction  of  any  such  Board  of  Health  the  said  officers  shall  derive  their  aathor* 
ity  from  such  board  alone.      Such  combined  districts  shall  be  formed  mibjMl 
to  the  approval  of  the  State  Board  of  Health. 
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§8.  Any  duty  prescribed  or  enjoined  by  tliis  act  npon  any  local  Board  of 

health,  or  any  member  or  officer  tliereof,  or  upoa  the  common  council  state 

^^t  any  city  or  any  member  tliereof,  or  upon  the  board  of  trustees  of  ^f^JJ^*^ 

^My  village  or  any  member  thereof,  or  upon  any  officer  of  any  city,  vil-  duty  upon 

'^^^  or  town  may  be  enforced  by  a  maudamus  at  the  instance  of  the  Boards  by 

^3tate  Board  of  Health,  its  president,  secretary  or  any  member  thereof,    mus. 

S  9.  Chapter  one  hundred  and  fifty-two  of  the  laws  of  eighteen  hundred  and 
^k^rtj-seven,  chapter  three  hundred  and  twenty  four  of  the  laws  of  eighteen  hun- 
^twfsd  and  fifty  and  the  several  acts  amendatory  thereof,  chapter  five  hundred  and 
^  ^vel  ve  of  the  laws  of  eighteen  hundred  and  eighty,  except  subdivision  thirty-four 
^^  0«ctlon  one  of  said  act,  and  all  other  acts  or  parts  of  acts,  general  or  special, 
ixBCOjasistent  with  the  provisions  of  this  act  are  hereby  repealed. 


i 


[No.  63.] 

SANITARY  REGULATIONS. 

Adopted  by  the  Board  of  Health  of 


Section  1.  Wliatever  is  dangerous  to  human  life  or  healtli;  wliat-  ?"JJJJ** 
ever  building,  or  part  or  cellar  thereof,  is  overcrowded  or  not  provided 
with  adequate  means  of  ingress  and  egress,  or  is  not  sufficiently  supported,  yes* 
tilated,  sewered,  drained,  lighted  or  cleaned  ;  and  whatever  renders  soil,  ai^ 
water  or  food  impure  or  unwholeeome,  are  declared  to  be  nuisances  and  to  be 
illegal;  and  everj  person  having  aided  in  creating  or  contributing  to  the  same,  or 
who  may  support,  continue  or  retain  any  of  them,  shall  be  deemed  guilty  of  * 
violation  of  this  ordinance,  and  shall  also  be  liable  for  the  expense  of  the  abitO' 
ment  or  remedy  required. 

§  2.  No  privy.pit,  cess-pool  or  reservoir  into  which  any  privy,  water-  PrltleBi 
closet,  stable,  sink  or  other  receptacle  of  refuse  or  sewage  is  drained,  etc. 
shall  be  constructed  or  maintained  in  any  situation  or  in  any  manner  whereby, 
through  leakage  or  overflow  of  its  contents,  it  may  cause  pollution  of  the  8(»1 
near  or  about  habitations,  or  of  any  well,  spring  or  other  source  of  water  used  i^ 
drinking  or  culinary  purposes,  nor  shall  the  overflow  from  any  such  reservoir 
or  receptacle  be  permitted  to  discharge  into  any  public  place  or  In  anywise 
whereby  danger  to  health  may  be  caused.  And  every  such  pit,  reservoir  or  recep* 
tacle  shall  be  cleaned  and  the  contents  thereof  removed  at  such  times  and  under 
such  precautions  as  the  board  of  health  may  prescribe.      Violation  of  any  of  tbe 

provisions  of  this  ordinance  shall  be  punished  by  a  fine  of for  each  da/* 

continuance  of  the  nuisance  after  due  notice  to  abate  it  from  an  authorized  oflBcc'' 

§  8.  All  house-sewers  or  drains  for  the  conveyaiice  of  deleterious  or  Sewers, 
offensive  matters  shall  be  water-tight,  and  the  plans  and  methods  of 
their  construction  shall  be  subject  to  the  approval  of  the  board  of  health.     ^^ 
streets  or  avenues  where  public  sewers  are  or  shall  be  constructed,  the  board  ^ 
health  may  order  house-connections  to  be  made  therewith. 

§  4.  No  house-refuse,  offal,  garbage,  dead  animals,  decaying  vege-  House  r^ 
table  matter,  or  organic  waste-substance  of  any  kind,  shall  be  thrown  SaSef*^ 
upon  any  street,  road  or  public  place,  and  no  putrid  or  decaying  animal  or 
table  matter  shall  be  kept  in  any  house,  cellar  or  adjoining  outbuilding  for  m9 
than  twenty-four  hours.      Violation  of  any  of  the  provisions  of  this  ordinan^ 
shall  be  punished  by  a  fine  of 

g  5.  No  sunken  places  shall  be  filled,  nor  made  land  constructed,  Fllled-tn 
with  any  materials  containing  an  admixture  of  putrescible  animal  or  Suid.   ^ 

vegetable  matter,  under  penalty  of  not  less  than nor  more  than 

for  each  cart-load,  or  part  thereof,  of  such  materials  deposited 

§  6.  No  person  or  company  shall  erect  or  maintain  any  manufactory  Noxious 
or  place  of  business  dangerous  to  life  or  detrimental  to  health,  or  where  *'**^''' 
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holesome,  offensive  or  deleterious  odors,  gas,  smoke,  dei)oslt  or  exhalations 
.^^nerated,  without  the  permit  of  the  board  of  health,  and  all  such  establish- 
ts  shall  be  kept  clean  and  wholesome  so  as  not  to  be  offensive  or  prejudicial  to 
ic  health;  nor  shall  any  offensive  or  deleterious  waste-substance,  gas-tar, 
e,  refuse  or  injurious  matter  be  allowed  to  accumulate  uppn  the  premises  or 
►e  -fclirown  or  allowed  to  run  into  any  public  waters,  stream,  water-course,  street  or 
>vi1:>lic  place.  And  every  person  or  company  conducting  such  manufacture  or 
aaess  shall  use  the  best  approved  and  all  reasonable  means  to  prevent  the 
of  smoke,  gases  and  odors,  and  to  protect  the  health  and  safety  of  all 
operatives  employed  therein.  Any  violation  of  any  of  the  provisions  of  this 
ordlxianoe  shall  be  punishable  by  a  fine  of  not  less  than  ten  dollars  nor  more  than 
one   liundred  dollars  for  each  offense. 

§   T.  No  meat,  fish,  bird,  fruit,  or  vegetables,  milk,  or  any  thing  for  Unwhole- 

liTiKKiAn  food  or  drink,  not  being  then  fresh  or  properly  p^eserved, 

sound,  wholesome  and  safe  for  such  use;  nor  any  flesh  of  any  animal  which  died 

^y  disease,  or  which  was  at  the  time  of  its  death  in  a  sickly  or  unwholesome  condi- 

tlou ;  nor  the  carcass  or  meat  of  any  calf  which  was  at  the  date  of  its  death  less  than 

^our  weeks  old,  or  of  any  lamb  which  was  at  the  date  of  its  death  less  than  eight 

weelts  old,  or  of  any  pig  which  was  at  the  date  of  its  death  less  than  five  weeks 

old  shall  be  brought  within  the  limits  of  this nor  offered  or  held  for  sale 

*s  food  therein.     Any  violation  of  any  of  the  provisions  of  this  ordinance  shall 
^  punishable  by  a  fine  of  not  less  than  ........  and  by  the  seizure  and  destruc- 

Uon  of  such  unsound,  unwholesome,  or  immature  food  substances. 
§  8.  No  person  or  persons,  without  the  consent  of  the  board  of  health.  Slaughter- 

fthall  build  or  use  any  slaughter-house  within  the  limits  of  this ;  markets, 

^d  the  keeping  and  slaughtering  of  all  cattle,  sheep  and  swine,  and  ®^* 

^^  preparation  and  keeping  of  all  meat,  fish,  birds,  or  other  animal  food,  shall 

^  in  the  manner  best  adapted  to  secure  and  continue  their  wholesomeness  as  food; 

**^d  every  butcher  or  other  person  owning,  leasing  or  occupying  any  place,  room 

**'  bnilding  wherein  any  cattle,  sheep  or  swine  have  been  or  are  killed  or  dressed, 

*^<i  every  person  being  the  owner,  lessee  or  occupant  of  any  room  or  stable 

^*i**pein  any  animals  are  kept,  or  of  any  market,  public  or  private,  shall  cause 

^'ich  place,  room,  building,  stable  or  market,  and  their  yards  and  appurtenances, 

be  thoroughly  cleansed  and  purified,  and  all  offal,  blood,  fat,  garbage,  refuse 

***<t  unwholesome  and  offensive  matter  to  be  removed  therefrom  at  least  once  in 

^ry  twenty-four  hours  after  the  use  thereof  for  any  of  the  purposes  herein  re- 

^^>ed  to,  and  shall  also  at  all  times  keep  all  woodwork,  save  floors  and  counters, 

%ny  building,  place  or  premises  aforesaid  thoroughly  painted  or  whitewashed  ; 

^^  the  floors  of  such  building,  place  or  premises  shall  be  so  constructed  as  to 

^'^vent  blood  or  foul  liquids  or  washings  from  settling  in  the  earth  beneath. 

^  *^>'  violation  of  any  of  the  provisions  of  this  ordinance  shall  be  punished  by  a 

^^  of for  each  day's  continuance  or  repetition  of  the  offense. 

^  9.  Every  householder  or  head  of  family  in  a  house  wherein  any  Notlflca- 
^*^^  of  infectious  disease  may  occur  shall  report  the  same  to  the  board  fecilous  " 
,       health  OP  to  the  health  officer  within  twelve  hours  from  the  time  of  disease. 

^  or  hep  first  knowledge  of  the  nature  of  such  disease;  and,  until  instructions 

.  ^  received  from  the  said  board  or  the  health  officer,  shall  not  permit  any  cloth- 

^S"  or  other  article  which  may  have  been  exposed  to  infection  to  be  removed  from 

^^  house;  nor  shall  any  occupant  change  his  residence  elsewhere  without  the 

^*iaent  of  the  said  board  or  health  officer. 

Kvery  physician  who  may  be  called  to  attend  a  case  of  infectious  disease  shall, 
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as  soon  as  lie  discovers  tlie  natare  thereof,  make  a  written  report  specifying  fcle 
name  and  residence  of  the  patient,  tlie  nature  of  the  disease,  and  any  other  t^j^sts 
relating  thereto  which  he  may  deem  important  to  the  public  health,  and  affix  t^Iie 
date  and  sign  his  name  thereto,  and  he  shall  hand  such  report  to  the  householder 
or  head  of  family  as  aforesaid,  who  shall  thereupon  become  responsible  for  its 
transmission  to  the  board  of  health  within  twelve  hours  as  above  provided.  TltB 
diseases  to  be  thus  promptly  reported  are:  Asiatic  cholera,  yellow  fever,  typhus 
and  typhoid  fevers,  small-pox,  scarlet  fever,  measles,  and  diphtheria.  Anjr 
violation  of  any  of  the  provisions  of  this  ordinance  shall  be  punished  by  t  fin^ 
of 

§  10.  No  person  or  article  liable  to  propagate  a  dangerous  disease  ^PP^J^*  . 

shall  be  brought  within  the  limits  of  this unless  by  the  special  footed  per^ 

permit  and  direction  of  the   board  of   health  ;  and  any  one  having  ^\^, 
knowledge  that  such  X)erson  or  article  has  been  brought  within  such 
limits  shall  immediately  notify  the  said  board  thereof.     Any  violation  of  any  of 
the  provisions  of  this  ordinance  shall  be  punished  by  a  fine  of  not  less  than...  •  • 
. .  •  .nor  more  than 

§  11.  No  person  shall,  within  the  limits  of  this unless  ^7  ^^^'^SSd 

permit  of  the  board  of  health,  carry  or  remove  from  one  building  to  penonsor 
another  any  patient  affected  with  any  contagious  or  infectious  disease.  ^***'**'- 
Nor  shall  any  person,  by  any  exposure  of  any  individual  so  affected,  or  of  the 
body  of  such  individual,  or  of  any  article  capable  of  conveying  contagion  or  in- 
fection, or  by  any  negligent  act  connected  with  the  care  or  custody  thereof,  or  by 
a  needless  exposure  of  himself  or  herself,  cause  or  contribute  to  the  spread  of 
disease  from  any  such  individual  or  dead  body.  Any  violation  of  any  of  the  pro- 
visions of  this  ordinance  shall  be  punished  by  a  fine  of  not  less  than * 

g  12.  There  shall  not  be  a  public  or  church  funeral  of  any  person  Funerib 
who  has  died  of   Asiatic    cholera,    small- pox,   typhus    fever,    diph-  factiou* 
theria,  scarlet  fever  or  measles,  wilhout  the  permit  of  the  board  of  diaeti**- 
health  therefor;  and  the  family  of  the  deceased  shall  in  all  such  cases  limit  ^^ 
attendance  to  as  few  as  jfossible,  and  take  all  precautions  possible  to  prevent  ^^ 
exposure  of  other  persons  to  contagion  or  infection.     Any  violation  of  any  of  tbo 
provisions  of  this  ordinance  shall  be  punished  by  a  fine  of  not  less  than 

§  13    No  animal  affected  with  an  infectious  or  contagious  disease  Infectioi^ 

shall  be  brought  or  kept  within  the  limits  of  this except  by  auimalf • 

the  permission  of  the  board  of  health;  and  the  bodies  of  animals  dead  of  sa^ 
disease,  or  killed  on  account  thereof,  shall  not  be  buried  within  five  hundred  f^ 
of  any  residence,  nor  disposed  of  otherwise  than  as  the  said  board  or  its  heftl*^ 
officer  shall  direct.     Any  violation  of  any  of  the  provisions  of  this  ordinance  sb^^ 
be  punished  by  a  fine  of  not  less  than ....... 

§  14.  It  shall  be  the  duty  of  the  groom  in  every  marriage  and  of  the  Reportcy'* 
parent  or  custodian  of  every  child  bom,  to  make  sure  that  the  pre-  SSbSi^^ 
scribed  report  of  such  marriage  or  birth  is  presented  to  the  board  of  health     ^* 

its  registering  officer  within  thirty  days,  under  a  penalty  of for  faili^-  ^ 

to  do  so;  and  for  each  ten  days  of  continued  neglect  to  present  such  report,  afC^^ 

the  expiration  of  the  first  thirty  days,  an  additional  penalty  of shall  ^^ 

incurred. 

§  15.  Every  undertaker  or  other  person  who  may  have  charge  of  the  Oerttflca*^^ 
funeral  of  any  dead  person,  shall  procure  a  properly  fiUed-oa^  certifi-  Md  bart 
cate  of  the  death  and  its  probable  cause,  in  accordance  with  the  form  P^""™*"' 
prescribed  by  the  State  Board  of  Health,  and  shall  present  the  same  to  the  ded. 
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officer  or  member  of  the  board  of  health,  and  obtain  a  burial  or  transit  per- 
^^  "tliereupon,  at  least  twenty-four  hours  before  the  time  appointed  for  such 
funex-sil;  and  he  shall  not  remove  any  dead  body  until  such  burial  or  transit  per- 
niit   sliaU  have  been  procured.     Any  violation  of  any  of  the  provisions  of  this 

ordioa.nce  shall  be  punished  by  a  fine  of  not  less  than! 

^  lO-  Every  person  who  acts  as  a  sexton,  or  undertaker,  or  cemetery  Sextons, 

keeper,  within  the  limits  of  this or  has  the  charge  or  care  of  keei^rsT^ 

*^y  "tomb,  vault,  burying  ground  or  other  place  for  the  reception  of  the  ^^^' 
dead,  or  where  the  bodies  of  any  human  beings  are  deposited,  shall  so  conduct 
^^  business  and  so  care  for  any  such  place  above  named,  as  to  avoid  detriment  or 
^^*^8er  to  public  health;  and  every  person  undertaking  preparations  for  the  burial 
^^  ^  body  dead  from  contagious  or  infectious  disease  as  hereinbefore  enumerated 
^^^1  adopt  such  precautions  as  the  board  of  health  may  prescribe  to  prevent  the 
Pt^ead  of  such  disease.     Any  violation  of  any  of  the  provisions  of  this  ordinance 

^^^1  be  punished  by  a  fine  of  not  less  than 

o  17.  Before  the  holding  of  any  inquest  within  this the  cor-  Coroners* 

?*^^^.  who  may  intend  to  hold  such  inquest  shall  notify  the  board  of 
/^Ith  or  the  health  officer  of  the  place  where  the  body  is;  what  is  reported  to  have 
^^^  the  cause,  place,  and  date  of  death;  where  the  body  has  since  been;  when 
^^  vhere  the  proposed  inquest  is  to  be  held;  and,  if  known,  what  physician  at- 
*^<ied  the  deceased  person  within  forty-eight  hours  of  such  decease.  And 
^^^in  forty-eight  hours  after  the  termination  of  such  inquest  such  coroner  shall 
^'^Seto  be  transmitted  to  the  board  of  health  or  to  the  health  officer  a  certificate 
^^'^i^ding  to  the  form  prescribed  by  the  State  Board  of  Health,  supplying  the 
^^  therein  required  to  the  best  of  his  information  and  belief.     Any  violation  of 

^'^X  of  the  provisions  of  this  ordinance  shall  be  punished  by  a  fine  of '. . 

§  1 8.  The  health  officer  is  directed  and  empowered  to  execute  and  Duties  and 
^**^orce  all  sanitary  regulations  of  general  obligation  now  or  hereafter  health  of- 
y^  be  published  by  this  board;  also  to  enter  u]X)n  or  within  any  prem-  ^^^' 
^^^    "where  conditions  dangerous  to  the  public  health  are  known  or  believed  to 
^^*t,   and  to  examine  into  the  nature  of  complaints  made  by  any  of  the  in- 
^^hitants  concerning  sources  of  danger  or  injury  to  health;  and  he  shall  preserve 
^^^^i^ate  records  of  his  official  actions  and  report  the  same  to  the  board  of  health 
**  its  next  meeting.     And  whenever  in  his  judgment  danger  to  public  health  shall 
*''*©  requiring  special  regulation  not  of  general  application,  he  shall  forthwith 
^^ify  the  president  of  the  board  of  health,  who  shall  thereupon  convene  the 
^M  to  take  such  action  as  may  be  necessary  and  proper. 

§  19,  Every  jierson  who  willfully  violates  or  refuses  to  comply  with, 
^^  who  resists  any  ordinance,  order,  regulation  or  resolution  of  the 

^^^'^  of  health  of  this will  be  liable  to  the  arrest,  action,  penalty,  fine 

^^  punishment  provided  and  declared  in  chapter  270  of  the  Laws  of  1885,  of 
^«lch  notite  must  be  taken. 
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ckamd  Korlttrn.OitnartiKnittciiQaal  uh  ftiilr  — lb*  naoiko  or  iVubiHtoo. 

Wtmo.  Himilton.  Bwi.  dinloD.  FriinliUD.81.  U«i*Bu.  JtOtnm  and  Liwlt.  janat  roUs-^hr- 
nMUdj.  Scbohiile.  Builoft.  Monirniiery.  FulWD.  Hcrklmtr  uid  OatUm  conniir*.  fiMAiniWir,  tlw 
Hvra  countlei  iloiii  llir  KDthrm    boundirr.     Bait  Omlral,  BdIIIvhb,  DMniiv,  OUno.  MhUwi. 

atHuo.  Onondiii  and  Corllind  eoiintln.  HW  Oifrnf.  Cirun.  TompMnt.  Stmta,  Schorlor.  Oatwfii. 
„  t«.  blirlniilaii,  OnKHaind  WTomlniconnllH.  £<iili  Onlorlx  aiil  tFe^rm,  Oawcco.  Wijnr.  Moniw. 
OrlMiu.NliinniBdETis«unlln.  Initio J(ariMnfDi>tr1rt.po[nilillonIj>9S.»l)»nHUIS8(l).>K(k*ciTii9 
of  Nov  TorE.  Bmvtlrn.  Lnnn  Idind  Oitr  and  Tonkon :  In  Hw  M^Ikm  rolfrv  lAililrt.  population  TS*.IU. 
Albwir.  CobaH.Trar.  Hailwn.  KIniMon,  PouihlcHHlv  uut  Kenbuivh  i  \1HM  Ailtnmdati  mud  Kmrikmi 
DUtrfct.  DopnlaUan  an.4M.  0(d«n>bnnili  and^aleriown ;  In  Ibf  Sfaioieit  ValUii  DUtrtcl.  popolatlon 
man.  flelunoela<l)'.  Aniterdani.  mica  and  Rome  ;  In  Iho  SmlMem  Titr  Dltlrlct.  papnlal^n  Mt.T«i- 
IMtTlct.popDlatlonStl.tiT.  Aobunii  In  Ilie  Lati  Ontarjo  and  ITtilmi  I)Mrlcl,popuLa'Uan:iS,T(n.Oaiit(v. 
Bochaalcr,  Lockport  and  BnllUo. 


State  Boaud  of  Hbalth,  50S 

[This  circular  with  the  accompanying  No.  38  of  the  Board,  was 
sent  to  border  town  boards  as  soou  as  danger  of  approach  of  small- 
pox from  Montreal  became  threatening.] 

STATE  BOA.RD  OF  HEALTH  OF  NEW  YORK- 


Albany,  October  8,  1885. 
To  ike  HedUh  Officer  of 

Dear  Sib  —  Be  kind  enough  to  bring  to  the  notice  of  your  board 
of  health  the  desirability  of  passing  and  enforcing  the  following 
resolution : 

'^  Until  further  notice  from  this  board,  no  person  shall  be  per- 
mitted to  enter  this  (town  or  village,  as  the  case  may  be)  without 
satisfactory  evidence  of  recent  vaccination,  if  coming  from  Canada, 
^r  other  places  where  small-pox  is  known  or  believed  to  exist." 

Personal  baggage  or  articles  liable  to  convey  contagion  from 
infected  places  shoold  also  be  refused  admission  until  disinfected. 

Faithfully  yours, 

ALFRED  LUDLOW  CARROLL,  M.  D., 

Secretary. 
61 
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PEEYENTION  OF  SMALL-POX. 

Duties  of  the  Local  Authorities  —  Health  Officers  and  Others. 


•  ♦• 


Shall-pox  is  liable  to  affbab  IK  ANT  PLACE  wheio  there  are  oiiTiodDited 
persons.  It  is  dangerous  to  life,  and  is  a  misfortune  wldch  caosee  loss  and  gnat 
disturbance  in  the  affairs  of  any  community  that  does  not  immediately  secure  to  erery 
inhabitant  the  necessary  protection  by  vaooination  and  re-vacdnatloa,  and  by 
thorough  quarantine  and  disinfection  of  the  contagion. 

The  IjawB  in  this  State  require : — 

(1.)  That  all  who  are  in  attendance  at  the  public  schools  shall  present  eTidenoe  <^ 
their  having  been  vaccinated;  also  that  after  ten  days'  notice  any  person  may  ^ 
excluded  from  school  who  is  not  so  protected  against  Small-pox.  (CSiap.  488,  I#^ 
of  1860.) 

(2.)  That  it  shall  be  the  duty  of  all  local  Boards  of  Health  promptly  to  report  to  t^® 
State  Board  of  Health  every  case  of  Small-pox,  and  to  immediately  provide  thoro0^^ 
and  safe  vaccination  for  all  persons  who  need  the  same,   within  the  jurisdiction    ®^ 
said  local  Board;  also  to  isolate  and  keep  in  quarantine,  and  to  regulate,  prohibit     ^^ 
prevent  communication  or  intercourse  with  persons,  houses  and  places  that  hi^^^ 
Small-pox. 

(8.)  That  the  local  Board  of  Health  shall  suitably  provide  places  and  means  ^^^ 
the  complete  separation  and  sanitary  care  of  infected  persons  and  things.  [See  L^^' 
rular  No.  27:  "  Contagious  Disease  Refuges."] 

Vaccination  is  a  public  duty  for  the  protection  of  the  whole  community  as  n 
as  of  each  individual  and  family;  and  it  is  so  necessary  to  secure  its  protection  in 
places  and  for  all  classes  of  people  that  none  have  a  right  to  neglect  it  for  the^^^ 
selves,  their  families,  the  public  schools  or  the  community.  The  State  Board 
Health  has  directed  its  Secretary  to  give  whatever  information  or  advice  is  needed 
secure  the  most  perfect  vaccine  matter  and  the  speediest  and  best  application  of  ^ — ' 
whenever  and  wherever  it  is  required. 

The  State  Board  advises  and  requires  that  the  law  for  vaccination  of  all  wh-^ 
attend  school  shall  be  faithfully  observed;  and 

That  every  local  Board  of  Health  be  prepared  against  Small-pox,  — 

By  an  agreement  with  all  physicians  to  secure  perfect  vaccination  in  every  heaae 
hold  where  they  attend: 

By  instructions  to  Health  Officers  to  ascertain  who  are  unvacdnated  and  exposed: 

By  notifying  the  State  Board  of  Health  at  once,  when  and  where  Small-pox  appears; 
and, 

By  requiring  prompt  compliance  with  the  local  Board's  orders,  and  by  immediately 
instructing  and  aiding  the  community  in  regard  to  the  same. 
A  Word  of  Suggestion  and  'Waksis^  to  Mx.    B^era  vivfaia  ^1SQ^iSL  Va  ne- 
cimated  before  it  is  six  months  old,  \m\eBa  a  frocA  ^Xi^^ViNasv  ^^\ska  \ft  ^(ioA  «R«ftH|q|^^ 


State  Board  of  Health.  507 

the  fact  of  complete  protection  against  Small- pox;  and  those  who  have  had  that 

disease  should  be  vaccinated,  as  it  may  attack  a  person  who  was  marked  by  it,  as 

well  as  a  person  who  has  been  only  once  vaccinated.     Sufficient  vaccination  removes 

all  Uability  to  the  disease.     For  this  purpose  re-vaccination  is  earnestly  advised. 

Vaccination  with  lymph  from  clean  and  healthy  inoculated  heifers  causes  no  disease. 

It  can  be  obtained  fresh  every  day  from  perfectly  healthy  calves,  and  within  a  day 

or  two  can  be  at  hand  for  use  in  any  town  in  this  State,  at  a  cost  of  from  six  t« 

twelve  cents  for  each  **  slip"  or  "  point."    The  Board  of  Health  in  each  of  the  cities 

as  earnestly  requested  to  keep  such  a  supply  of  vaccine  at  hand  that  it  can  instantly 

meet  any  exigency,  or  furnish  a  neighboring  community  with  a  few  points  of  the 

lymph  at  cost.     It  should  be  inserted  by  physicians  only,  and  they  should  examine 

-^  be  result  at  the  end  of  seven  days. 


to  do  when  8mall-poz  occurs !  — 

(1.)  Place  the  sick  in  a  separate  room  from  which  all  clothing,  carpets,  upholstered 
.-^ufl  and  the  quilts  and  feather  bedding  have  been  removed  beforehand.  In  such  a 
with  open  windows  and  an  open  fire,  keep  the  sick  and  nurses  entirely  separated 
all  other  persons  until  the  Doctor  and  Health  Officer  take  charge.  Then  follow 
requirements. 
(2.)  Let  all  persons  who  are  near  the  sick  be  immediately  vaccinated  afresh,  and 
i  it  be  understood  from  the  first  that  all  bedding,  clothing,  towels  and  cloths  which 
touched  or  used  by  the  sick  shall  be  burned  if  they  cannot  be  otherwise  satisfac- 
u^z^^rHy  disinfected;  and  every  place  where  the  sick  are,  where  there  is  anything  that 
^^•wii  come  from  or  been  exposed  to  them,  shall  be  thoroughly  disinfected  a.s 
^^■^^^^Dn  as  possible. 

<3.)  A  separate  place,  or  even  a  hut  constructed  for  the  purpose,  should  be  so  pre- 
l*^»^"»ed  as  to  be  safer  for  the  sick  than  any  ordinary  dwelling  rooms;  that  is,  that  the 
^*"^^«h  air  and  sanitary  care  and  nursing  shall  be  the  best  possible;  and  that  it  shall  be 
^^•^    apartment  and  locality  from  which  the  contagion  will  not  be  spread  abroad. 

<*4.)  No  delay  or  objection  should  prevent  the  vaccination  of  all  persons  who  have 

^^^''^^n  in  any  manner  exposed,  or  suspected  of  exposure,  to  the  contagion.     If  fresh 

^<C2cine  is  not  at  hand,  the  physician,  or  the  Health  Officer  should  telegraph  to  the 

*^^re8t  person  who  can  supply  it.     If  that  request  is  not  immediately  complied  with, 

.j^^^n  telegraph  to  the  State  Board  of  Health,  or  to  Dr.  J.  B.  Taylor,  Health  Department, 

*^^^   Mott  street,  New  York. 

^     ^'^•)  In  case  of  death,  wrap  the  corpse  in  a  sheet  saturated  with  the  strongest  disin- 
-.^**^^ant,  and  bury  it  in  a  deep  grave  within  twenty-four  hours,  and  without  a  public 


>ng  the  disinfectants  easily  attainable  are !  — 

-^Iw  eldhing^  bed  linen,  etc.  —  Sulphate  of  zinc  and  common  salt,  dissolved  together 

'Water  in  the  proportion  of  four  ounces  of  zinc  and  two  ounces  of  salt  to  the  gallon. 

^V«vo  parts  of  carbolic  acid  and  one  part  of  fresh  chloride  of  lime  to  a  hundred  part< 

'Water, 
^oiling  for  half  an  hour  affords  efficient  disinfection. 
^  -^Vr  discharges,  tUensHs,  corpses,  etc.  —  Five  parts  of  carbolic  acid  and  four  parts  of 
^^Oride  of  lime  to  one  hundred  parts  of  water. 

privies,  sewers,  outhouses,   etc. — The  stronger  solution  of  cnrl>olic  acid  and 
►ride  of  lime,  or  chloride  of  lime  in  i)owder. 
^^pbate  of  iron  (copperas),  two  pounds  to  the  gallon  of  water. 
^WUanoe  should  not  be  placed  upon  »nxr  nf  the  secret  proprietary  disinfectants 
^OT  fismifaiian.  —  Roll  snlp^  a  tub  containing  w&teT'\  Vu  iSlc^ 

of  ibtee  poands  for  Uc  feet  of  space;  the  tqoi 
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SPECIAIj  BSCOMMEHqDATIONS. 

The  State  Board  of  Health  recommends  that  in  whatever  dty.  Tillage  or 
t^Small-pox  appears,  the  entire  neighborhood  in  which  there  has  been  any  ofrnimnnig* 
tion  with  the  patient,  or  exposure  to  the  contagion,  shall  be  notified  that  the  8im^ 
Board  as  tcell  as  the  local  Board  of  Health  requires  thai  every  person  shaU  be  prUtd0€ 
by  Vaccination;  that  whatever  materials  are  infected  shall  be  destrojed  by  fiie  oi 
shall  be  kept  in  a  disinfectant  solution  and  be  boiled  without  removal  from  tli€ 
premises;  that  rooms  and  furniture   suspected  of  contagion  shall  be  fumigated  with 
sulphur  as  directed  by  this  Board*s  rules;  that  tramps  and  other  persons  sospededof 
infection  with  Small-pox  shall  be  taken  in  charge  by  the  police  and  the  saaittfy 
authorities;  that  employem  shall  advise  their  companies  of  employsd  penaai  to 
be  vaccinated ;  and  in  case  of  Small-pox  in  their  vicinity,  to  make  such  vaodnalioa 
one  of  the  conditions  of  being  continued  in  employment.     This  rule  should  be stridl/ 
enforced  in  all  manufactories  that  make  goods  which  are  liable  to  become  infected, 
and  especially  should  be  a  standing  regulation  in  public  houses  and  in  all  diases 
employed  on  railroad  trains  and  passenger  vessels. 

Form  op  Report  to  the  State  Board  of  Health  and  to  the  Local  BoAna 

(Name  and  age) 

is  ^ck  with  SaiftU- 

(Name  of  house  and  place) 

pox  (or  varioloid)  at Tk 

(Date) 

Irruption  began 

It  is  believed  the  contagion  was  taken  at 

by  exposure  to 

Number  of  Persons  now  exposed  to  Patient 

Who  has  the  responsible  care  and  custody  of  the  case  ? 

(Signed) 

(P.  O.  address) 

Request: 


Such  a  notice,  with  the  request  that  needs  to  be  made,  should  be  sent  totheHe*!^ 
Officer  or  the  nearest  member  of  the  local  Board  of  Health.  If  the  physiciiB  * 
already  in  attendance,  he  should  sign  it;  but  if  no  physician  has  reached  the  pttiMti 
the  householder  and  any  other  person  that  has  charge  of  the  case  should  sign  ^ 
first  report  and  request,  and  send  it  to  the  family  physician  or  to  the  Health  Ofi^ 
The  physician  who  first  sees  the  case,  or  the  Health  Officer,  should  write  out  such' 
brief  report  and  his  own  request,  and  send  it  by  mail  to  the  Secretary  of  the  9^ 
Board  of  Health. 

Memorandum  op  Rules  to  be  Adopted  to  Prevbnt  the  Sprbadiho  of  OW^- 

TAoiouB  Diseases  in  Schools. 

The  following  sanitary  rules  are  recommended  by  the  State  Board  of  Health  i^ 
adoption  by  all  School  Boards  and  Trustees.  They  are  presented  in  a  form  suited  f<^ 
direct  transfer  to  the  Public  School  Regulations,  with  the  exception  of  the  brack^ 
[  ]  portions,  which  may  depend  on  local  circumstances  for  their  applicatioa  ^ 
feasibility  : 

1.  Every  person  entering  the  public  schools  of must  give  salisfiMSloiy 

evidence  of  protection  against  Sma\\-\>ox,  ox  \>ft  ©x.<:\x3AftdL  \3ji\J0L  VckA  ral^a  is  compU** 
with,  as  provided  by  the  Statute  of  1^0.    \^ee  »y\io^\^o\\^J^a^^*^»^»^«^'^Mifcl*X 
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IL  The  fact  of  vaccination  and  protection  should  l>i>  (^ntennl  witli  .^ach  name  on 
the  school  record  [and  on  transfer  or  promotion  lists,  so  as  to  avoid  further  incon  - 
venience  to  the  pupilj. 

III.  Persons  affected  with  Diphtheria,  Measles,  Scarlet  Fever  or  Small-pox,  must  he 
excluded  from  school  until  the  School  Officers'  permission  is  granted. 

rV.  Intercourse  hetween  the  school  and  family  or  house  where  there  is  a  case  of 
any  one  of  these  contagions,  must  he  forbidden  until  the  official  X)ermi88ion  is  given. 

V.  It  will  be  the  dutj  of  every  teacher  and  school  officer  who  discovers  a  case  of 
any  of  these  contagious  diseases  to  cause  the  fact  to  be  immediately  reported  to  the 
local  Board  of  Health.  [The  Board  of  Health  should  assume  the  sanitary  duty  of 
quarantining  and  disinfecting,  as  well  as  that  of  permittiug  the  pu])irs  return,  etc.] 

VI.  If  a  child  is  ascertained  to  have  attended  school  while  affected  with  any  of 

ilieae  contagions,  the  local  Board  of  Health  shall  be  requested  to  direct  the  proixT 

disinfection  of  the  school  premises.  In  the  absence  9r  delay  of  such  sanitary  authority. 

tJse  physician  in  attendance,  with  one  of  the  school  officers,  should  direct  this  dutv 

iXM.  accordance  with  the  Rules  for  Disinfection  and  Cleansing  given  by  the  State  Board. 
TII.  Rule  III  must  invariably  include  all  persona  from  the  family  where  the  caM* 
o^  sickness  exists.     [It  should  extend,  also,  to  all  persons  living  in  the  same  house  at 
t2i^  discretion  of  the  local  Board  of  Health.] 

"VIII.  [It  is  desirable  that  all  cases  known  to  the  Board  of  Health  should  be  at  once 
r^X'oi'^  ^  ^^®  school  authorities  ;  and  the  latter  should  request  the  Board  of  Health 
to  <io  so ;  and  every  teacher  and  school  officer  not  only  should  promptly  inform  the 
ir^s^alth  authorities  of  each  known  or  suspected  case  of  contagious  disease,  but  should 
^i^deavor  to  have  the  sanitary  rules  enforced,  and  give  proper  information  to  th« 
^^^x^lies  concerned.]  In  such  instances  the  duties  of  all  these  officers  and  person.s 
■''"'^    reciprocal,  and  none  can  prudently  be  neglected. 

^'^^i'opsis  OF  THE  Statutes  Relating  to  Contagious  Diseases  in  Towns  and 

School  Districts. 

*"^*lie  Statute  (chapter  438,  Laws  of  1860)  makes  the  following  provisions  : 

^-    The  trustees  of  school  districts,  and  the  school  boards,  are  empowered  to  ex- 

^'^<ie  from  the  public  schools  all  unvaccinated  persons  until  they  are  vaccinated. 
^-    This  power  may  be  exercised  by  trustees  or  boards,  after  passing  a  resolution 

^  ^luit  effect,  and  posting  a  notice  for  at  least  ten  days  in  two  or  more  conspicuou.s 

J^^^ces  within  the  limits  of  their  respective  school-board  or  district  organizations 
^^ll  notice  should  offer  free  vaccination  to  those  unable  to  pay. 
^«    The  trustees  or  Board  are  further  empowered  to  employ  and  pay  a  physician , 
^<^  shall  make  a  list  of  all  persons  within  the  school  ages  that  have  not  been  vacci- 

^^^©d,  and  provide  with  certificates  of  vaccination  those  persons  whom  the  said  trus 
'^^^  or  Board  directs.     [The  local  Board  of  Health  is  required,  under  chapter  2V), 
^  ^885.  to  supply  all  the  necessary  means  for  gratuitous  vaccination,  and  it  is  d»» 
^i^d  to  be  its  duty  to  make  all  needful  proriHons  for  xmTnediately  obtaining  the 

^^^^^^*ary  mean*  for  thorough  and  safe  vaccination  of  aU  persons  within  the  said  juris- 

^^<ie^  icho  may  need  the  same.] 

^'   The  amount  expended  is  to  be  included  in  the  annual  tax  bill.     [The  new  law 
^^les  the  town,  village  or  city  to  meet  the  expense  by  its  local  Board  of  Health.] 

tK        '^^  trustees  of  school  districts  are  required  to  include  in  their  annual  report 
^  tJ  umber  in  their  several  districts  between  the  ages  of  five 'and  twenty -one  who  are 

^^^^Uuited,  and  the  number  not  vaccinated.     [Every  local  Board*  of  Health  should 

^^'^iie  complianoe  with  this  law  ] 
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Albany,  ,  188     . 

To  the  President  of  the  Board  of  Health  of 

At  a  recent  meeting  of  the  Civil  Service  Commissioners,  the 
following  resolution  was  adopted  and  transmitted  to  this  office : 

'^  That  inasmuch  as  only  a  limited  number  of  health  officers  has  been 
appointed  and  examined  under  the  civil  service  rules,  and  the  neoesu 
sity  for  promptly  filling  all  of  those  positions  seems  to  be  urgent,  and 
the  State  Board  of  Health  appears  to  be  the  proper  body  to  take  the 
initiative ;  therefore  the  Civil  Service  Commission  respectfully  re- 
quests the  State  Board  of  Health  to  urge  all  local  health  boards  to 
take  immediate  steps  for  the  appointment  of  qualified  health  officers 
in  all  localities  where  appointments  have  not  already  been  made." 

In  pursuance  of  the  above  request,  I  b^  to  notify  you  that  your 
board  is  required  to  forward  to  the  office  of  the  Civil  Service  Com- 
mission, at  Albany,  the  name  and  address  of  the  person  chosen  by 
you  for  the  position  of  health  officer,  in  order  that  arrangements 
may  be  made  to  determine  his  competence. 

Under  the  civil  service  rules,  your  board  can  either  name  one 
physician  for  non-competitive  examination,  or  two  or  more  for  com- 
petitive examination.     No  appointment  otherwise  made  is  valid. 

ALFRED  LUDLOW  CARROLL,  M.  D., 

Secretary  and  Execrutive  Officer, 


^"FLUVIUM  NUISANCES. 


\ 


\ 


EFFLUVIUM    NUISANCES. 


I  committee  on  effluvium  nuisances  submits  the  details  of  the 
undertaken  by  it  during  the  past  year.  A  careful  surveillance 
be  operations  of  the  factories  on  Barren  island  and  Newtown 
has  been  maintained,  and  special  investigations  made  in  re- 
s  to  petitions.  A  great  mitigation  of  the  offensive  effluvia  was 
d  during  the  summer  by  the  suspension,  during  the  warm 
i8,  of  the  super-phosphate  works  of  Messrs.  Coe  &  Co. 
omplaint  was  received  from  Sheepshead  Bay  on  the  8th  of  June 
effect  that  the  drainage  from  the  hotels  at  Sheepshead  Bay 
3ney  Island  was  rapidly  filling  up  the  bay  and  polluting  the 
md  wells.  This  being  properly  a  local  matter,  the  communi- 
was  referred  to  the  local  board  of  health  for  examination.  A 
ill  return  was  made  by  the  local  board,  which  shows  their 
ability  to  de:il  with  the  question. 

the  10th  of  June  petition  was  received  from  citizens  of  Brook- 
mplaining  of  a  nuisance  from  Newtown  creek.  The  subject 
lied  to  the  attention  of  the  board  of  health  of  Newtown.  A 
inspector  was  also  sent  to  look  into  the  merits  of  the  com- 
He  found  that  the  nuisance  was  caused  by  a  large  quantity 
;h  bones  that  were  allowed  to  be  exposed  to  the  air  and  flies, 
so  to  pouring  into  the  air  of  gases  irom  the  retorts  in  which 
ucs  are  distilled.  Remedies  were  suggested  by  the  inspector, 
promise  secured  that  the  nuisance  would  be  abated, 
condition  of  the  factories  on  the  island  is  shown  in  the  in- 
r's  report  dated  July  2d.  Various  improvements  were  noted  : 
el's  super-phosphate  works  had  suspended  for  the  summer 
8.  The  open  platforms  for  the  storage  of  fertilizers  had  been 
3d  by  suitable  sheds  and  a  general  cleaning  up  had  been 
d.  The  only  serious  nuisance  then  remaining  arose  from  the 
in  transferring  loads  of  dead  animals  from  the  boats  to  the 
g  vats.  This  can  only  be  overcome  by  the  quick  handling 
h.  material  on  its  arrival. 

)ector  Bartley,  under  date  of  August  14th,  notes  the  improved 
ion  of  the  factories,  and  the  abatement  of  a  nuisance  in  the 
)uming  establishments  of  Mr.  C.  Meyers,  Jr.,  and  Messrs. 
r  &  Co.,  caused  by  an  abortive  attempt  to  destroy  the  gas  from 
retorts,  in  which  the  bones  arc  charred,  by  conducting  it  into 

66 


r)14  Annual  Repokt  of  tue 

the  main  oliimney.  The  remedies  suggested  were  the  forcing  of  the 
gas  into  the  lire  bj  means  of  a  steam  aspirator.  This  method  was 
adopted  with  success. 

Inspector  Hollick,  in  noticing  tlie  transformation  wrought  on  the  ■ 
island  by  the  constant  supervision  of  the  board's  inspectors,  says  thit 
a  visitor  would  hardly  recognize  the  island  to-day  as  the  same  place 
it  was  five  years  ago.  Later,  on  October  20th,  it  was  found  that 
MoUer  had  discovered  that  the  method  of  disposing  of  the  reeidnal 
gases,  by  conducting  them  into  the  furnacje  as  above  noted,  cooled 
the  fires,  and  a  change  was  effected  whereby  the  gases  were  ood* 
ducted  behind  the  fire,  where  thev  were  not  consumed.  The  di 
nuisance  was  again  felt.  The  opinion  of  the  Attorney-Greneral  was 
sought  as  to  how  Moller  might  be  forced  to  abate  the  nuisance.  A 
decision  was  rendered  to  the  effect  that  the  hxjal  board  of  health  of 
the  vicinity  had  ample  power  in  the  premises.  The  inspector, how- 
ever,  obtained  the  promise  from  Mr.  Moller  that  he  would  introduce 
certain  specified  improvements  which  would  secure  the  desired  end, 
so  that  a  resort  to  a  legal  remedy  was  rendered  unnecessary  for  the 
present. 

The  pollution  of  Newtown  creek  by  the  sewage  of  a  portion 
of  the  city  of  Brooklyn,  and  by  the  discliarge  into  it  of  more  or  le^ 
of  the  tarry  wastes  from  the  factories  situated  along  its  banks  still 
remains.  The  proposed  new  sewer  for  Brooklyn,  however,  is  ex- 
pected to  work  a  vast  improvement  in  this  respe(jt.  On  the  whole, 
it  is  gratifying  to  the  committee  to  note  the  success  of  its  eftorto 
during  the  past  year,  and  to  witness  the  vast  results  accomplished! 
since  the  committee  was  first  appointed. 

The  chairman  of  the  committee  on  effluvium  nuisances,  in  re- 
gard to  Barren  island,  against  which  complaints  have  been  made, 
requested  the  inspector,  Mr.  Arthur  Hollick,  to  visit  and  examine 
the  six  most  offensive  establishments  upon  the  island  and  to  report 
to  him,  for  the  information  of  the  State  Board  of  !^ealth,  the 
result  of  his  investigations.  Mr.  Hollick' s  report  will  be  found 
annexed. 

The  chairman  also  visited  in  person  the  proprietors  of  the  leading 
manufactories  and  contractors,  causing  and  producing  the  offenfltf 
on  Barren  island,  of  which  complaints  in  past  and  present  time 
have  been  made,  and  has  requested  them  to  put  upon  record  the 
precise  work  in  which  they  were  engaged  and  in  regard  to  which 
they  were  assured  that  the  spirit  and  letter  of  the  State  Health  laws 
would  be  observed  and  ])roper  performance  of  work  would  be  ^' 
jvjted  by  the  Board  in  the  common  interest  of  the  people  upon  the 
island  and  the  community  at  large.  The  communications,  as  far  ^ 
received,  will  be  found  annexed. 

Mr.  Coe  promises  to  suspend  his  work  during  the  warm  m<Hitb« 
of  this  year. 

ERASTUS  BROOKS, 

Chairmo^ 
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APPENDED  DOCUMENTS. 

State  Board  of  Health  of  New  York, 
Bureau  of  Chemical  Analysts^ 
New  Brighton,  Jwne  3,  1885. 
Hon.  Erastus  Brooks  : 

Dear  Sir —  According  to  your  instractions  I  have  this  day  vis- 
ited Barren  Island.     The  small  steamboat  that  plies  between  the 
island  and  Oanarsie  is  running  foar  trips  per  day,  but  is  to  be  taken 
off  next  Tuesday  for  repairs,  and  will  not  resume  for  about  ten  days 
/rum  that  date. 

I  ascertained  that  JVfr.  Harrison  is  the  public  school  teacher  on 
tiifte  island,  which  is  included  in  the  town  of  Flatlands. 

The  date  of  my  detailed  report  upon  Barren  Island  is  October 
3-1.,  1884,  to  which  I  wonld  respectfully  refer  you  for  general  in- 
formation. The  following  memoranda  in  regard  to  the  six  estab- 
ii  aliments  located  there  were  taken  to-day  : 

Cob's  Fertilizer  Works. 

!£.  Frank  Coe,  16  Burling  slip,  promised  last  autumn  that  they 
'^''onld  cease  mixing  this  summer  as  during  previous  summers. 
^ifcve  as  yet  obtained  no  hint  in  regard  to  the  matter.  April  2d, 
pf  this  year  one  of  the  boilers  blew  up,  killing  two  men  and  wreck- 
i^ig  part  of  tlieir  plant ;  the  resulting  fire  was  put  out  by  the 
^^pious  use  of  "sludge  acid,"  which  has  left  things  in  a  rather  poor 
condition. 

White's  Offal  Rendering  Works. 

P.  White's  Sons,  41  Peck  slip.  The  only  change  made  has  been 
^  bnild  a  shed  for  the  storage  of  their  meat  scrap.  This  is  in  the 
•mature  of  an  improvement,  as  it  prevents  the  scrap  from  being  acted 
^pon  by  sun  and  rain.  As  they  still  have  the  contract  for  removing 
the  dead  animals  and  oflfal  from  New  York  city  I  suppose  that  their 
^^blfsbment  will  be  the  same  inevitable  nuisance  that  it  always  was. 

Stkinfels'  Fertilizer  Works, 

I 

B.  Steinfels,  182  Front  Ptrect.  All  their  work  is  done  in  the 
JP^n,  on  exposed  platforms  and  is  certain  to  be  very  oflfensive  in 
not  Weather.  It  would  be  well  to  insist  upon  adequate  cover  being 
P^vided,  in  the  form  of  sheds,  for  the  proper  storage  of  their  mate- 
'l*'-  I  understand  that  it  is  proposed  to  enlarge  the  business  con- 
^^^rably  this  year.  Hawkins  and  Friedlaender's  fish  factories 
'^^^^  exactly  the  same  as  when  I  reported  last  autumn.  Fishing 
^^C0DDmen»Bd  this  year  on  the  18th  of  May. 

McManus*  establishment  is  in  the  nature  of  an  experiment  station. 
^  ^  a  small  plant,  consisting  of  a  boiler  and  still.     Last  year  Mr. 
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McManns  experimented  upon  sludge  acid  —  trying  to  dittillanoi 
from  it.  This  year  he  is  engaged  in  distilling  offal,  trying  to  miM 
sulphate  of  ammonia.  The  entire  place  is  too  small  to  be  of  mf 
consequence. 

The  three  first  named  are  the  ones  from  which  most  of  theoftDH 
arises.  Of  these  Coe  will  probably  cease  mixing  during  the  samnwr. 
White  has  already  ceased,  and  Steinfels  has  done  nothing  whatevei 
toward  lessening  or  removing  the  nuisance  he  creates. 

V  ery  respectfully  yours, 

ARTHDR  HOLUCK. 

Nkw  York,  Jum  8, 1885. 

Hon.  Erartus  Brooks,  West  New  Brighton^  Staien  Island^  N.  f.. 

Dkar  Sir  —  For  tlie  past  five  years  we  have  endeavored  to  ooo 
duct  our  business  upon  Barren  Island  in  such  a  manner  as  to  be  di 
least  nuisance  possible  to  any  one,  and  especially  during  the  suididi 
months,  and  to  that  end  we  nave  stopped  the  objectionable  poitiM 
of  our  works  for  that  time,  at  great  expense  to  us.  Thisyearm 
shall  stop  as  usual,  which  we  trust  will  be  satisfactory  to  your  hooff 
able  Board. 

E.  FRANK  COE, 
J.  D.  FAIRCHILD. 

New  York,  June  12, 1885. 

Hon.  Erastus  Brooks,  State  Board  of  Health  : 

Dear  Sir  —  In  answer  to  your  inquiry  concerning  our  method f| 
disposing  of  the  dead  animals,  butcliers'  offal,  etc.,  received  bjl| 
under  our  contract  with  the  city  of  New  York,  we  would  aWiJ 
All  the  dead  animals,  butchers'  offal,  etc,  are  removed  daily  At  Bfll 
A.  M.,  from  our  dock  foot  of  West  Thirty-eighth  street,  by  steamboil 
to  Barren  Island,  where  they  are  unloaded  within  one  hour  ift* 
arrival,  and  by  six  p.  m.  of  same  day  the  entire  load  is  dispoeed  « 
in  steam-tight  tanks.  Our  entire  factory  is  thoroughly  sprinlM 
with  disinfectant  three  times  each  day,  the  cutting-up  floor  AimM 
and  washed  down,  and  all  the  offal  boxes  and  barrels  in  which  v 
offal  is  received  are  disinfected  and  whitewashed  before  returBiH 
them.  The  material  we  handle  is  a  nuisance  before  we  reeeivtj^ 
and  our  best  endeavors  are  directed  to  remove  and  take  care  of  i^' 
the  least  offensive  and  objectionable  manner. 

Very  respectfully, 

P.  WHITE'S  SONa 

To  the  St<vte  Board  of  Healthy  Albany^  N.  Y. : 

The  undersigned,  citizens  and  tax  payers  of  the  citv  of  BrooU] 
several  of  whom  were  your  petitioners  a  year  ago,  desire  again  toi" 
your  official  notice  to  the  vil&and  nauseating  odors  which  pervade! 
portion  of  the  city,  coining  from  the  bone-boiling  and  bone-bur 


State  Board  of  Health.  W7 

establishments,  jnst  outside  the  city  limits,  at  Newtown  creek  and 
Grand  street. 

Upon  your  oflScial  order,  June,  1884,  the  matter  of  our  complaint 
was  referred  to  the  chemist  of  your  honorable  Board,  and  he  was 
satisfied,  and  reported  accordingly,  that  the  stenches  came  from  the 
source  already  mentioned. 

During  the  winter  the  unpleasant  smell  was  not  so  frequently  no- 
ticeable, but  of  late,  when  the  wind  is  from  a  north-easterly  direction, 
the  odors  are  disgusting  in  the  extreme.  Probably  several  hundred 
thousand  persons  are  annoyed,  and  many  injured  in  their  health 
ffoni  this  cause.  During  the  evening  and  night  the  smell  is  so  in- 
tolerable as  to  necessitate  the  closing  of  windows,  which  seriously 
interferes  with  proper  ventilation. 

There  is  reason  to  believe  that  many  families  had  supposed  these 
loxious  odors  to  arise  from  defective  plumbing  in  their  dwellings, 
.nd  have  been  put  to  needless  and  unavailing  expense  in  their  at- 
^mpts  to  escape  the  annoyance. 

It  this  nuisance  is  allowed  to  continue,  it  will  render  a  very  con- 
derable  portion  of  the  city  undesirable  as  a  place  of  residence,  and 
i€5reby  greaj;ly  depreciate  the  value  of  real  estate  in  a  neighborhood 
hich  is  rapidly  growing  in  population  and  wealth,  and  now  gives 
romise  of  more  rapid  growth  from  increased  facilities  of  rapid 
rskfisit,  arising  from  the  completion  and  opening  of  the  Brooklyn 
ilevated  railroad. 

Tn  view  of  the  fact  that  we  have  long  suffered  from  the  cause 
already  described,  and  fearing  the  near  future  may  bring  to  us  fatal 
epidemic  of  disease,  we  respectfully  petition  that  your  honorable 
Board  give  the  matter  immediate  attention,  and  that,  if  neces- 
sary, you  invoke  tke  aid  of  the  chief  executive  of  the  State  in 
promptly  SLud  j>e7inanendy  i<upj[,resfdn(j  this  terrible  nuisance, 

Dated  Brooklyn,  N.  V.,  June  10,  1885. 

"W^alter  B.  Chase,  M.  D.,  636  Willoughbv  avenue. 

^-  A.  McCorkle,  M.  D.,  149  Clinton  street, 

Lewis  R.  Foote,  623  Willoughby  avenue,  Pastor  of  the  Throop 

Tk '^^  Presbyterian  Church. 

^oinas  J.  Atkins,  631  Willoughby  avenue 

^  C.  Packer,  100  Sumner  avenue.*^ 

Ji^arwin  R  James,  282  Throop  avenue. 

Y^i'ge  R.  Howler,  M.  D.,  457  Marcy  avenue. 

*;•  Hyatt  Smith,  109  Hart  street. 

^'^xandei  Hutchins,  M.  D.,  796  Delvull>  avenue. 

^«ify  Heath,  142  Macon  street. 

^J2e  M.  Nichols,  277  Adelphi  street.  1 

^  C.  Bowers,  483  Washington  avenue.  , 

^^rge  G.  Collins,  301  Throop  avenue.    \  Aldermen, 

Y*  L  Scott,  897  Greene  avenue.  ' 

•J«n  M.  Quintard,  431  Greene  avenue.    ) 

ttogeaO.  Pierce,  656  Willoughby  avenue. 
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Ira  0.  Cook,  691  Willoughby  avenue. 
Robert  Henderson,  686  Willoughby  avenue. 
Henrjr  A.  Phillips,  843  Willoughby  avenue. 
B.  W.  Bradley,  603  Willoughby  avenue. 
N.  J.  Gates,  636  Greene  avenue. 
Philip  Krieger,  896  Myrtle  avenue. 

DuKUAM,  N".  T.,  June  12,  1885. 
To  wlwm  it  taay  concern : 

My  house  is  at  523  Willoughby  avenue,  Brooklyn,  N.  Y.  I  was 
confined  to  my  room  by  reason  of  severe  illness  for  seven  weeks, 
beginning  April  20.  Frequently  during  the  month  of  May,  begin- 
ning at  night-fall,  the  stench  coming  from  the  nuisance  complained 
of  was  so  great,  the  air  was  so  offensive  and  stifling,  as  to  cause 
positive  discomfort ;  on  this  account  I  was  compelled  on  a  warm 
summer  night,  in  the  confined  air  of  a  sick-room,  to  raise  the  ques- 
tion of  closing  the  windows  to  escape  this  foul  odor  that  would  other- 
wise fill  my  room. 

LEWIS  R.  FOOTE, 
Pdator  Thrayp  Avenue  Presbyterian  Church, 

June  20,  1885. 

A.    L.    Carroll,    M.    D.,    Secretary   State    Hoard    of    HealtJu 
AJha/iiy^  N,  Y,: 

Dear  Sir  —  1  send  you  by  this  post,  under  another  cover,  a  peti- 
tion asking  your  honorable  body  to  take  immediate  steps  to  suppress 
the  nuisance  of  bone-boiling  and  bone-burning  at  Newtown  creek 
and  Grand  street. 

The  community  feel  that  they  are  entitled  to  relief,  and  confi- 
dently appeal  to  you  for  it,  desiring,  so  far  as  consistent  with  the 
proper  conduct  of  your  affairs,  that  you  keep  us  informed  as  to  what 
yon  are  doing  in  the  premises. 

I  have  no  reluctance  in  saying  that  the  gentlemen   who  hare 
signed  the  petition   are  among  the  leading  citizens  of  the  citf. 
Representing  the  medical  prof ession  is  Dr.  Alex.  Hutchins,  late  presi- 
dent Medical  Society  State  of  New  York,  Dr.  James  A.   McCorkle, 
president  Medical  Society  county  of  Kings,  and  \iv,  George  R.  Fowlet, 
surgeon  to  St.  Mary's  Hospital.     Hon.    Darwin  R.  James,  M.   C^ 
and  Rev.  J.  Hyatt  Smith,  late  M.  C,  General  Henry  Heath,  mettt* 
her  of  Assembly  from  this  district,  John  C.  Cook,  late  presid^^ 
New  York  Metal  Exchange,  Supervisor  L.  W.  Beasly,  and  five  of  *® 
aldermen  of  the  city,  together  with  Mr.  H.  O.  Pe.irce,  Rev.L.  R.  F^^^^^ 
and   other  gentlemen,  several  of  whom   represent  large  finar^-^^ 
and  commercial  interests.  , 

You  will  understand  the  annoyance  sick  people  suffer,  from     ^ 
letter   of  Rev.  Mr.  Foote ;  the  truth  is  the  stench   is  so  intolcr^":*^ 
that  well  people  are  frequently  at  night  compelled  to  close  tif ''*'"' 
windows. 
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Many  other  names  could  have  been  added  to  the  petition,  but 
with  the  knowledge  you  already  possess,  it  seems  all  that  is  needed  is 
dctian  on  the  part  of  those  in  powf'.r^  to  whose  just  and  jyro.mpt 
action  we  appeal. 

Hoping  for  an  early  acknowledgment,  I  am,  sir,  yours  truly, 

WALTER  B.  CHASE. 

P.  S. —  You  have  probably  received  frona  Dr.  Raymond,  health 
olBcer  of  the  city,  before  this  date,  a  letter  setting  forth  his  views 
of  the  needs  of  the  situation. 

W.  B.  C. 

Inspection  of  Newtowx  Creek. 

State  Board  of  Health  of  New  York,  ) 
Albany,  June  30,  1885.  j 

To  the  Supervisor  of  Neictmon  : 

Dear  Sir  —  Some  days  ago  a  petition  was  received  at  this  office 
from  a  large  number  of  influential  citizens  of  Brooklyn,  complaining 
of  alleged  nuisances  emanating  from  bone-boiling  and  bone-burning 
establishments,  just  outside  their  city  limits,  at  Newtown  creek  ana 
Grand  street. 

In  response  to  this  petition  Dr.  Bartley  has  been  deputed  by  this 
Board  to  verify  the  causes  of  complaint,  but  as  the  matter  lies  within 
your  jurisdiction,  I  trust  that  your  l>oard  will  co-operate  with  him  in 
an  investigation,  and,  if  nuisances  be  found  to  exist  as  represented, 
that  you  will  take  prompt  measures  for  their  abatement. 

Faithfully  vours, 

ALFRED  LUDLOW"^ CARROLL,  M.  D. 
•  *  SecreUu^, 

Brcx)Klyn,  N.  Y.,  Jidfj  2,  1685. 
Dr.  Alfred  L.  Carroll  : 

Deab  Sir  —  In  accordance  with  your  instructions,  I  visited  the 
n^on  along  Newtown  creek  in  company  with  one  of  the  complain- 
ants of  this  city,  who  identilied  the  odor  complained  as  that  pro- 
duced by  Mr.  Meyer's  and  Mr.  Molkr's  fertilizer  works. 

After  consultation  with  the  complainants,  by  aj)pointment,  I 
thought  this  the  best  plan  to  fix  the  location  of  t}ic  oifending  par- 
ties. I  find  two  causes  for  the  nuisance  complained  of,  viz.  :  A 
large  quantity  of  fresh  bones  allowecl  to  lie  exposed  to  the  air  and 
flies  for  weeks;  also,  the  pouring  into  the  air  of  the  gases  from  the 
retorts  in  which  the  l)one8  are  distilled.  These  gases  are,  in  my 
opinion,  the  chief  source  of  the  trouble.  After  passing  the  gases 
through  condensers,  such  as  are  used  in  ordinary  gas-houses,  they  are 
foroea  through  a  tank  containing' sulphuric  acid  to  collect  the  anj- 
monia.  They  are  then  conductod  through  a  long  flue  to  the  chim- 
ney, whicli  they  enter  at  about  ten  or  twelve  feet  above  the  fire. 
Tfiis  is  evidently  an  ineitectual  attempt  to  burn  the  gases. 
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At  my  Btiggestion,  both  these  gentlemen  promised  to  flo  chao^T^ 
the  apparatus  as  to  force  these  residual  gases  into  the  fire  itself,  ht:^d 
thos  completely  consume  them.  By  the  aid  of  a  steam  blower  tlm  ' 
can  bo  done  with  very  little  expense,  and  they  signified  their  enti 
willingness  to  make  the  change  immediately.  I  have  already  cot 
municated  the  result  of  my  visit  to  the  complainants,  and  I  have 
doubt  that  the  trouble  can  be  remedied  without  any  other  actioTi 
than  our  advice.  They  also  promised  to  remove  the  bones  spokezi 
of  above,  and  hereafter  to  work  them  up  as  they  come  in.  I  sha^l  1 
make  another  inspection  as  soon  as  convenient,  and  report  to  yon  tbio 
results. 

Very  respectfully  yours, 

E.H.  BARTLEY,  M.  D., 

Inspedar. 

Drainage  at  Sherpshead  Bay. 

Sheepshead  Bat,  June  6, 1886. 

To  the  Honorable  Board  of  Health  : 

Dear  Sirs  —  Your  attention  is  respectfully  called  to  the  draioa^pe 
at  Sheepshead  Bay,  and  also  to  the  Manhattan  Beach  and  Oriental 
hotels'  artesian  well,  or  water  supply  at  this  place.     The  New  York 
Herald  has  had  a  communication  from  me  in  reference  to  this  sab- 
jcct  for  one  month,  but  for  some  unseen  reason  hesitates  to  pablisb 
the  same.     The  drainage  from  the  hotels  at  Sheepshead  B&y  and 
Coney  Island  is  rapidly  filling  up  the  bay,  and  polluting  the  lands 
and  wells  surrounding  it,  and  if  something  is  not  speedily  done  in 
reference  to  the  matter,  disease  and  ruination  stares  this  place  in  the 
face.     The  local  hoard  of  health  seems  powerless,  except  so  far  ai 
expensive  sewerage  is  concerned,  wliich,  in  case  of  our  acceptauoe 
of  the  same,  they  nave  given  us  to  understand,  that  we  can  sewer  in 
the  bay  contrary  to  law,  and  the  complaints,  if  any  are  made,  can  be 
referred   to  them.     I  inclose  a  communication  from   one  of  the 
Herald  staflE  which  will  give  you  some  idea  of  the  existing  state  of 
aflEairs,  he  having  engaged  rooms  at  the  St.  Elmo,  and  properly  can- 
celing the  engagement  after  personally  inspecting  Sheepshead  Biy^ ' 
thereby  backmg  up,  as  he  says,  their  reporters"  own  views.   W 
Manhattan  Beach  water  supply,  or  artesian  well,  is  surrounded  with 
water-closets  and  ^nk-drains,  twelve  of  which  belong  to  tenement 
and  store  property,  and  these  are  as  close  as  seventy-five  feet,  and 
all  within  150  feet  of  the  pump,  which  supplies  Manhattan  Beich 
and  Oriental  hotels. 

Yours  respectfully, 

E.  A.  MASON, 

SL  Elmo  Villay  Sheepshead  Bay^  Z.  L 

On  June  8,  a  copy  of  the  above  complaint  was  forwarded  to  the 
local  board  of  health  and  a  report  of  the  facts  asked  for. 
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Return  laadc  hy  the  Local  Board  of  TleaUh.  , 

Gravesend,  N.   Y.,  July  23,  1885. 
To  the  HonoraifjUy  the  State  Board  of  Health  at  Albany^  N,  Y, : 

Gentlemen  —  Concerning  the  charges  against  the  health  of 
Sheepsbead  Bay  and  Manhattan  Beach  water  supply,  the  Health 
Officer,  R.  L.  v  an  Kleek,  has  made  the  following  report  with  analy- 
sis attached  : 

To  t/ie  Hotwrahle  Board  of  Healthy  Gravesend^  N,  Y. : 

Gentlemen  —  The  complaint  of  E.  A.  Mason,  forwarded  to  you 
by  the  State  Board  of  Health  and  referred  to  me  at  your  last  meet^ 
ing  for  investigation  and  report,  has  received  consideration,  and  I 
would  respectfully  submit  the  following  report  for  your  consid- 
eration and  action. 

The  complaint  alleges  :   First,  that  the  drainage  from  the  hotels 

of   Sheepshead   Bay  and  Coney  Island  is  rapidly  filling  up  the 

bay;   and,  secondly  that  the  water  supply  of  Manhattan  Beach  is 

:rcDdered   dangerous   by   being    surrounded   by    water-closets  and 

^nk  drains;   twelve  of  which  belong  to  tenement  and  store  prop- 

<3rty,  and  these  are  as  close  as  seventy-five  feet,  and  all  within   150 

feet,  of  the  pump  which  supplies  the  Manhattan  Beach  and  Oriental 

1  lotels. 

The  first  allegation  is  evidently  made  witliout  any  examination 
hatever  into  the  facts  of  the  case  by  the  complainant,  and  will  be 
ismissed  with  a  very  few  words. 
I  have  at  different  times  within  the  last  few  years,  and  as  lately 
^6  June  1,  made  personal  inspections  of  nearly  all  the  sewers  empty- 
i  I  Ag  into  the  bay,  and  I  have  failed  to  find  one  instance  when  solids 
t^^wTQ  allowed  to  run  therein  ;  and  neither  has  a  single  complaint  prior 
t:^:^  the  present  one  been  made  within  the  last  two  years  in  reference 
t  o>  this  subject. 

The  second  allegation  has  involved  not  only  an  inspection  of  all 
tl:^^  privy  vaults  and  cess-pools  within  200  feet  of  the  wells  referred 
^"^^^3  but  ^80  a  chemical  analysis  of  the  water. 

The  distance  of  these  water-closets  and  cess-pools  from  the  wells 
^^     as  follows: 

The  Dearest  water-closet  Is  50  feet ;  the  nqxt  is  90  feet ;  the  third 
*^  100  feet ;  the  fourth  is  115  feet ;  the  fifth  is  certainly  150  feet ; 
^*^^  sixth,  200  feet. 

The  nearest  cess-pool  is  140  feet  distant ,  the  second  cess-pool  is  166 
^^t;  the  third  is  186  feet ;  so  within  75  feet  we  have  but  one  water- 
^^*c^8et  instead  of  twelve,  as  alleged  by  the  complainant,  and   within 
*^5  feet  we  have  four  additional  ones,  besides  two  cess-pools. 

Ui\\  these   vaults  and  cess-pools  are,  at  present  time,   in  good 
^^^dition,  and  I  find  no  violations  of  your  regulations  in  regard  to 
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The  wells  supplying  the  beach  are  situated  on  the  east  side  of  t'fc^ 
railroad  track  ;  the  first  one  is  30  feet  north-east  of  the  pump-hone^ > 
the  tenth  one  and  last  is  distant  287  feet  in  the  same  direction ;  th^J 
are  constructed  with  special  reference  of  preventing  contamiiR-^* 
tiou  in  the  most  approved  nuinner,  and  are  all  30  feet  deep.     Wh^^^ 
they  were  constructed  there  was  not  a  si nglo  dwelling  within  1,00^ 
feet,  and  the  company  had  no  reason  to  suppose  that  there  would  Is^^ 
a  dwelling  near  them  for  a  long  period  of  time.   But  within  thela^ss^ 
three  years  about  twenty -five  buildings  have  been  erected  withE.  3i 
500  feet  of  the  ])ump-house,  and  it  is  possible  that  each  year  will  8^s^ 
more  buildings  erected  in  this  locality.    All  tliese  buildings  and  L  "n 
fact  all  Sheepshead  Bay  village,  containing  in  the  summer  seasc^    "o 
2,500  individuals  at  least ;  are  supplied  with  water  from  wells  half        a 
mile  to  the  north,  and  pass  through  the  ordinary  size  iron  pipe^^- 
The  supply  is  unlimited,  but  there  is  no  corresponding  sewerage, an       d 
this  will  make  soil-saturation  with  decomposing  waste  absolnteL.     y 
certain. 

As  the  complainant  refers  to  the  health  of  Sheepshead  Bay  th^ it 

it  is  threatened,  let  me  call  your  attention  to  the  following  fad 
During  1884:  there  was  one  death  on  Manhattan  Beach,  and  thisw 
due  to  heart  disease,  and  but  one  death  at  Sheepshead  Bay  th? — at 
could  even  indirectly  be  attributed  to  disease  contracted  throu^^h 
filth,  and  probably  the  disease  was  contracted  elsewhere  than  in  th_  "is 
village.  The  ratio  of  deaths  to  the  population  is  no  larger  here  thi^^-n 
in  any  other  district  of  the  town. 

To  conclude,  I  would  report:  First,  that  the  bay  is  not  tilling  i^^*-P 
by  drainage  from  the  hotels  of  Sheepshead  and  Coney  Island  ;  secot*-  "^^ 
that  the  water  supply  to  Manhattan  Beach  is  not  contaminated,     ^ 
shown  by  analysis.     I  would  recommend,  however,  the  removal     ^ 
the  wells  within  200  feet  of  cess-pools  and  vaults  to  a  point  fnrtl^-^l 
distant  to  prevent  any  possible  contamination  in  the  futare,  anA 
would  recommend  some  system  to  carry  oflf  the  water  caused 
liberal  water  supply  to  prevent  soil-saturation. 

Respectfully, 

R.  L.  VAN  KLEEK, 

Health  Officer^ 

Since  writing  up  the  above  report  I  ha^e  been  informed  that  ^^  ^^^ 
Manhattan  Beach  Improvement  Company  intends,  this  autumn,  / 

remove  their  wells  to  a  point  distant  about  one-fourth  to  one-hal^ 
a  mile  north  of  their  present  location. 

R.  L.  VAN  KLEEK^ 

New  Yokk,  Jul^  2, 1885.. 

Result  of  analysis  of  a  sample  of  water  marked  "Manhatt^l^ 
Beach  Supply,"  drawn  and  sealed  by  our  agent,  June  30,  1886,  ^ 
Sheepshead  Bay :  i 


% 
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* 

Grains  in  TT. 
S.  gallon. 

Odor  when  heated  to  100  degs.- none 

Chlorine. , 2. 188 

Phosphoric  acid trace 

Nitrogen  in  nitrates .020 

Free  ammonia .001 

Albuminoid  ammonia .  002 

Hardness 5.500 

Total  solids 8.750 

Organic  volatile 3 .  500 

Mineral 5.025 


3f- 


According  to  chemical  standards  the  water  is  a  good  drinking 
water. 

Respectfully, 

STILLWELL  &  GLADDING, 
Chemists  to  the  New  Y(yrk  Prodxice  Exchange. 

The  following  resolution  was  then  adopted,  to-wit : 
Resci/oedy  That  the  report  of  the  healtli  officer  be  received,  and 
that   the  secretary  of  this  board   be  directed   to  forward  a  certi- 
fied copy  of  the  report  to  the  State  Board  of  Health,  at  Albany, 
N.  Y. 
Adopted  July  2,  1885. 

L  John  L.  Voorhies,  secretary  of  the  board  of  health  of  the  town 
of  Qravesend,  county  of  Kings,  State  of  New  York,  hereby  certify 
that  the  within  is  a  true  copy  of  a  report  from  the  health  officer  of 
said  board  of  said  town,  presented  to  the  board  at  a  meeting  of  said 
board  held  July  2,  1885,  as  the  same  appeal's  upon  the  minutes 
of  the  proceedings  of  said  board. 

[l.  s.]  JOHN  L.  VOORHIES, 

Secretary  of  tlie  Board  of  Health  and  Town  Clerk  of  Qraveaend^ 


Inspection  of  Baukkn  Island. 
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Albany,  July  2,  1885. 


The  inclosed  report  from  Mr.  ITollick  siiows  the  condition  ot 
affairs  at  Barren  Island  at  the  present  time.  It  was  the  opinion 
^^f  the  committee  that  the  manufactnrers  were  endeavoring  to 
K5omply  with  the  previous  recommendations  of  the  State  Board  of 
Bealtn  in  carrying  on  tlie  business  in  as  inoffensive  a  manner  as 
XKWsible. 

J.  SAV-AGE  DELAVAN,  M.  I)., 

(Vidirman, 
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New  Bkighton,  N.  Y.,  June  30,  1885. 

J.  Savage  Delavan,  M.  D.,  Cltairman  Committee  on  Effluvium 
Nxiiscmcea : 

Sib  —  According  to  instructions  from  you  I  beg  leave  to  submit 
the  following  memoi-anda  noted  during  our  visit  to  Barren  Island, 
to-day : 

At  Mr.  E.  Frank  Coo's  fertilizer  works,  all  operations,  except 
shipping  the  finished  material,  had  ceased.  The  sludge  acid  tanks 
were  empty,  and  the  manager,  Mr.  Fairchild,  stated  that  the  last 
mixing  had  been  done  on  the  twentieth  instant,  when  the  works 
were  shut  down  for  the  summer.  The  factory  is  now  in  process  of 
"  cleaning  up  "  and  work  will  not  be  resumed  until  September,  ac- 
cording to  Mr.  Fairchild's  promise.  This  I  understand  is  done  vol- 
untarily, witli  the  desire  to  avoid  any  nuisance  that  might  arise 
during  the  hot  weather  from  the  souring  of  sludge  acid. 

The  fish  factory  of  Hawkins  Bros,  was  working  at  almost  its  fall 
capacitv.  The  present  season  has  not  been  a  good  one  for  curing 
the  fish,  as  there  has  been  but  little  clear  hot  weather ;  in  this 
business  the  main  desideratum  is  sunshine,  and  but  very  little  nui- 
sance will  arise  if  the  scrap  is  quickly  cured. 

The  fertilizer  works  of  B.  Steinfels  were  in  better  condition  than 
at  any  previous  time  since  the  works  were  started.  Last  summer 
all  work  was  done  on  open  platforni,  and  the  material  was  piled  in 
heaps  in  the  open  air.  My  visit  to  the  island  on  the  third  instant 
seemed  to  have  a  good  effect,  for  sheds  have  been  erected  in  which 
to  store  the  fertilizers,  and  Mr.  Steinfels  has  followed  Mr.  Coe's  ex- 
ample in  regard  to  stopping  work  during  the  summer;  he  says 
that  his  last  mixing  was  done  on  the  tenth  instant,  and  that  he 
does  not  intend  to  resume  until  September ;  the  annexed  letter  in 
regard  to  the  matter  will  explain  itself. 

At  White's  offal  rendering  place,  every  thing  was  as  clean  as  possi- 
ble, but  the  inevitable  nuisance  was  appaitjnt  when  the  boat  arrived 
with  its  load  of  dead  animals,  etc. :  the  worat  etiects  are  felt  while 
the  load  is  being  transferred  fruiri  the  boat  to  the  cooking  vats,  and 
every  thing  should  be  done  to  facilitate  quick  handling  of  the  ma- 
terial as  soon  as  it  arrives.  The  fish  factory  in  connection  with  it, 
also  Friedlaenders'  fish  factory,  were  in  about  the  same  condition  as 
Hawkins  Bros.'  It  is  to  their  advantage  that  all  fish  scnip  shall  be 
well  cured,  as  wet  or  sour  scrap  will  breed  insects,  besides  bein^ 
liable  to  spontaneous  combustion  if  mixed  with  dry  scrap  and 
stored  in  bulk  in  a  hot  place. 

In  conclusion  I  would  state  that  the  general  condition  of  the 
island  and  its  industries  is  far  better,  from  our  point  of  view,  than 
at  any  time  durlny  lant  ifamme)\  and  if  the  responsible  parties 
continue  to  act  during  the  suuimer  in  good  faith,  as  they  seem  to  in- 
tend doing,  there  will  bo  no  very  serious  cause  for  complaint. 

Very  respectfullv,  etc., 

ARTIII  11  IIOLLTCK, 

ln$j)eetut\ 


Mr.  A.  HoLLTCK 
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^Ew  YoTtK,  Jun-e  25,  1885. 


Dear  Sie — We  have  noticed  your  complaint  in  the  Brooklyn 
Union^  which  states  that  the  work  is  done  on  the  platform ;  such 
has  been  stopped  since  June  10th.  We  have  finisned  our  manu- 
facturing of  fertilizer  for  this  summer,  and  have  it  all  ready  in 
sheds  for  shipment  to  our  trade.  You  will  find  every  thing  to  your 
entire  satisfaction^  and  we  try  to  have  every  thing  clean  and  nice. 

Yours  very  respectfully, 

B.  STEINFELS, 

Manager. 
PerK 

Brooklyn,  Aiigust  14,  1885. 

Dr.  Alfred  L.  Carroll,  Secretary  State  Board  of  Health : 

Dear  Sir —  Some  weeks  ago  I  had  the  honor  to  submit  to  you  a 
preliminary  report  upon  the  nuisances  created  by  certain  factories, 
situated  on  Newtown  creek.  In  that  report  I  stated  that  I  believed 
the  odors  came  from  the  bone-burning  establishments  of  Mr.  C. 
Meyer,  Jr.,  and  Messrs.  Moller  &  Co.  Further  examination  and 
repeated  inspections  have  confirmed  that  opinion.  The  owners  of 
these  factories  had  made  an  attempt  to  destroy  the  gases  from  their 
retorts,  in  which  the  bones  are  charred,  by  conducting  them  in  to  the 
main  chimney  ;  this  was  soon  demonstmted  to  be  inenectual,  as  the 
ofases  were  poured  into  the  chimney  ten  or  twelve  feet  above  the 
tire-box  in  both  factories.  I  then  requested  them  to  try  the  method 
of  forcing  the  gases  into  the  fire  direct,  by  means  of  a  steam  aspira- 
tor. After  considerable  delay,  owing  in  part  to  my  absence  from 
the  city  for  a  few  weeks,  my  suggestion  has  been  carried  out,  with 
the  efiect,  it  is  hoped,  of  entirely  destroying  the  odors  heretofore 
complained  of. 

Another  caase  of  considerable  odor  has  also  been  remedied,  viz. : 
the  practice  of  allowing  the  fresh  bones,  after  beins  boiled  to  re- 
move the  fat,  to  lie  in  a  pile  for  weeks  at  a  time.  These  piles,  at 
the  time  of  my  first  visit,  were  very  offensive,  and  were  found  in 
large  quantity.  This  practice  has  teen  stopped  and  the  bones  are 
now  separated  from  the  meat  at  once,  and  worked  up  as  soon  as 
they  can  be  dried  sufiiciently.  With  these  improvements,  the  odor 
has  been  reduced  to  the  minimum,  and  I  hope  will  give  no  further 
trouble. 

The  results  attained  have  been  communicated  to  the  citizens 
signing  the  complaint,  through  Dr.  Walter  B.  Ciiase,  with  a  request 
for  a  report  from  them  to  me,  in  case  of  further  trouble  from  this 
source. 

I  wish  to  express  my  thanks  to  the  committee  of  the  Newtown 
board  of  health,  for  their  co-operation  and  deteriuination  to  do  what 
lifit  in  their  power  to  abate  these  nuisances. 
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I  shall  continue  to  visit  the  various  establishments  in  that  neigh-    _ 
borhood  from  time  to  time,  and  in  this  way  we  may  be  able  to  kee 
these  odors  in  subjection. 

Very  respectfully  submitted, 

E.  H.  BARTLEY,  M.  D., 
Inspector  Sf>ate  Board  of  Health  of  New  York. 

Further  iNSPKcrrioNs,  Reports  and  Recommendations. 

The  committee  on  efHuvium  nuisances,  after  examination  of  thi 
report  of  Mr.  Arthur  Hollick,  inspector  for  the  State  Board  o: 
Health,  concur  in  his  recommendations.  The  report  carefoUy  set^ 
forth  the  grievances  complained  of,  and  the  causes  of  the  offenses^ 
As  these  causes  can  be  promptly  removed  it  is  the  duty  of  the  oonm- 
mittee  to  urge  and  insist  that  the  proprietors,  Messrs.  J.  &  C?. 
Moller,  at  once  proceed  to  change  the  methods  producing  thenuS- 
sance  set  forth  in  the  petition  placed  before  them  and  fully  points 
out  by  Inspector  Hollick.  Tliese  remedies  are  both  simple  aa 
inexpensive,  and  once  made  and  maintained,  cannot  fiul  toBecore  (1^  ^ 
improvements  asked  for. 

ERASTUS  BROOKS,  Chairman. 

Staten  Island,  December  28,  1885. 

State  Board  of  Health  of  New  York, 
New  Brighton,  N.  Y.,  Sept.  28, 1886. 

Hon.    Erastus   Brooks,     Gommiasioner  N,    T,   State    Board  (^ 
Health: 

Sir  —  The  following  is  a  brief  report  upon  Barren  Island  and  tli*'  ^ 
condition  of  its  industries  during  the  past  summer : 

Inspections  were  begun  on  July  1,  and  were  continned  twice 
tliree  times  a  week,  until  September  21. 

The  ^reement  made  by  Mr.  E.  Frank  Coe,  to  cease  mixing  fe 
tilizers  auring  the  summer,  was  continued  in  good  faith  between 
above  dates,  and  I  am  happy  to  add  that  the  good  example 
followed  this  year  by  his  neighbor,  Mr.  Steinfels.     By  reference 
my  report  of  October  31,  1884,  it  will  be  seen  that  the  establifltat" 
ment  of  Mr.  Steinfels  was  formerly  a  source  of  great  annoyance,  an^ 
the  improvement  is  a  gratifying  sign  of  the  desire  on  the  pMt  o^ 
the  manufacturers  to  do  what  they  can  to  mitigate  the  evils  incident 
to  their  works.     Mr.  Steinfels  has  also  placea  all  his  stock  under 
cover,  which  is  another  decided  improvement  over  the  old  method 
of  allowing  it  to  remain  exposed  to  tlie  elements. 

There  has  been  no  change  in  the  fish  factories,  the  work  being 
(lone  in  the  same  manner  as  befoi^e.  But  very  little  nuisance  iflooe*- 
sioned  by  them,  especially  if  the  weather  is  not  and  dry  so  that  tto 
lish  scrap  can  be  quickly  cared.  Wet  weather  delays  the  work  aod 
stock  is  liable  to  accumulate  and  become  sour.  There  is  yetooe 
establishment  that  is  capable  of  considerable  improvement,  naxa^Ji 
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White's.     The  arrangements  for  handling  the  offal  as  it  arrives,  and 
its  siibseqnent  treatment,  are  admirable,  but  no  adeqnate  provision 
has    heen  made  for  the  storage  of  the  material   after  treatment. 
Large  heaps  of  partly  liqnid  and  decaying  scrap  were  lying  in  sheds, 
and  other  offal  was  piled  on  the  open  ground  ontside.     Some  means 
should  be  provided  for  drying  all  the  scrap  before  storing,  and  no 
offensive  matter  should  be  retained  for  any  length  of  time  without 
proper  disinfecting,  deodorizing  and  covering.     If  this  establishment 
could  be  improved  as  much  as  the  others  have  been  I  think  that  we 
could  expect  but  very  little  more  of  Barren  Island.      The  constant 
supervision  has  had  a  very  appreciable  effect  in  the  mitigation  of  the 
nuisance  from  year  to  year,  and  a  visitor  would  hardly  recognize  the 
idand  to-day  as  the  same  place  of  five  years  ago.     The  manufac- 
turers are  all   very  anxious  to  obtain  the  good-will  and  opinion  of 
the  public,  and  as  a  rule  will  cheerfully  act  up  to  any  suggestion 
n^ade. 

Mr.  Coe  commenced  mixing  on  the  22d  inst.,  but  White  and  Stein- 
fels  say  tliat  they  will  not  begin  until  tlie  fish  season  is  over  — 
about  the  last  of  October. 

Respectfully  submitted, 

ARTHUR  nOLLICK, 

Inspector. 

New  Briohtox,  Deceniber  26,  1885. 

'^oxi.  Erastus  Brooks,  Chairman    Committee  on  Effluvium  Nui- 
sances : 

Sib  —  According  to  instructions  received  from  you  December  22, 
■^SS5^  I  have  this  day  made  an  inspection  of  the  factories  and  locality 
^^5^r  the  head  of  Newtown  creek,  to  whicli  the  annexed  re|K)rt  of 
^^.  Bartley  refers. 

,j.^^  ^rom  my  inspections  during  the  summer  of  1884,  and  also  from 
^^•.  Bartley's  report,  I  was  pretty  sure  of  the  source  of  the  greatest 
Nuisance,  and  to-day's  investigation  has  satisfied  me  beyond  any 
^5^nl)t.     The  most  far-reaching  and  penetrating  odor  is  from  th(3  (\U- 
^^llation  of  bones  in  the  manufacture  of  bone  black.     There  are  thrcr 
factories  engaged  in  this  industry,  all  of  which  have  been  reported 
^J>on  and  described  in  my   previous  reports.     They  are :    Preston 
*<irtilizer  Company,  Blissville  ;  J.  ife  C.  Moller  &  Company,  and  (\ 
•M^eyer,  Funnan's  Island.     The  first  mentioned  may  be  considered  as 
^^  no  consequence,  for  the  rcasr)n  that  they  distill  the  bones  in  iron 
Ppta  exposed  directly  to  the  fire,  and  nearly  all  the  products  of  dis- 
tillation, except  at  the  commencement  of  the  firing,  are  burnt.   Wliat- 
^^er  gaseous  products  escape  are  conducted  into  a  tall  chimney  and 
^^'^fried  into  the  higher  strata  ot*  the  atmos])hero.     Mr.  Rowley,   the 
^^perintendent,  informed  me  to-day  that  they  were  considering  the 
advisability  of  putting  in  retorts,  so  that  the  ammonia  coidd  be  con- 
^^*i8ed  and  saved.     I  strongly  urged  him  not  to  do  so,  as  more  or  leaa 
i^uisaiice  would  be  sure  to  occur. 
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At  the  establishment  of  C.  Meyer  the  bones  are  distilled  in  ve 
cal  retorts,  aiiti  the  products  of  distillation,  consisting  of  ammon 
and  other  gases  and  tar,  are  condensed  and  utilized.     It  is  in 
manipulation  of  these  by-products  tliat  most  of  the  nuisance  oocar:: 
Mr.  Meyer  has  invented  a  method  of  burning  the  tar  in  thQ  fires 
means  of  a  steam  jet,  making  a  fine  spray  of  the  material,  which 
claims  to  effect  a  saving  of  $1,000  per  annum  in  fueL     And  th 
product  was  formerly  sold  at  a  nominal  price  to  any  one  who  wo 
take  it  away,  or  else  it  was  carted  out  to  some  vacant  land 
burned  wlien  it  could  not  otherwise  be  disposed  of.    Theammoni 
gases  are  treated  with  sulphuric  acid,  in  order  to  form  sulphate 
ammonia. 

The  gases  remaining  after  this  operation  are  very  pungent 
characteristic  in  odor,  and  g^reat  care  should  be  taken  to  proper] 
consume  them. 

Mr.  Meyer's  former  method  was  to  conduct  them  into  the 
ney  above  the  fire.     This  merely  effected  their  distribution  into 
atmosphere  from  the  chimney,  and  was  of  but  limited  value,  as 
chimney  is  low.     The  present  method  employed  is  to  connect  iu— -^^' 
mediately  into  the  fire,  thus  insuring  the  combustion  of  the  gas.       ^.* 
understand  that  this  improvement  was  made  upon  Dr.  Bartley^  ^^^a 
suggestion,  although  I  was  informed  about  a  year  ago  that  it  wouU  -^^^ 
not  do,  on  account  of  the  danger  of  a  back  draught  causing  an  ei^^'*^ 
plosion.     With  proper  attention  to  details,  such  as  caulking  all  jointV'  ^ 
in  the  pipes  thoroughly,  fitting  all  covers  and  connections  tightlja^^J' 
working  the  steam  exhausts  with  care,  etc.,  I  am  of  the  opinion  tha^^^'* 
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this  establishment  will  be  of  but  little  nuisance  except  to  its  imm 
diatc  surroundings.     Mr.  Meyer  has  always  been  ready  to  act  upor 
any  suggestion  made  to  him,  especially  as  he  admits  that  every  im  ^^^j 
provement,  designed  for  the  abatement  of  the  nuisance,  has  paifc^ 
financially.  ^ 

The  establishment  of  J.  &  C.  Moller  has  not  been  managed  with^^  ^^ 
the  intelligence  that  has  characterized  his  neighbors.  His  method 
is  essentially  the  same,  consisting  of  distillation  in  retorts.  The 
entire  plant  was  rebuilt  two  years  ago,  but  has  been  more  or  less  a 
disappointment  ever  since.  The  method  of  using  the  tar  is  clumsy, 
being  mixed  with  fine  coal  for  the  fires,  or  else  removed  from  the 
premises  in  the  most  available  way.  The  ammoniacal  gases  are 
treated  as  formerly  described,  but  the  residual  gases  are  not  properly  ^, 
consumed,  and  there  is  no  doubt  tliat  most  of  the  nuisance  com-  ^ 
plained  of  is  directly  attributable  to  their  escape.  The  conducting  ^ 
pipe  is  only  made  of  galvanized  iron,  which  soon  corrodes  and  be-  | 

comes  leaky,  requiring  to  be  constantly  renewed.  It  is  connected 
in  the  back  of  the  boiler  fire,  where  the  heat  is  insufticient  to  con-  j 

sume  the  gases.  This  fire  is  too  great  a  distance  from  the  ammonia 
vats  to  secure  proper  draught  and  exhaust.  The  ammonia  vat  or 
*'saturator"  and  tlie  pans  are  not  properly  covered.  I  suggested 
the  following  improvements,  whicli  Mr.  Moller  promised  to  make: 
First,  to  dispose  of  the  tar  in  a  manner  similar  to  Mr.   Meyer"*!; 
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second,  to  cover  the  "saturator"  and  pans  with  air-tight  covers; 
third,  to  connect  these  by  means  of  a  cast-iron  pipe,  securely  caulked, 
with  the  retort  fire,  at  a  point  either  immediately  over  the  hottest 
part  of  the  fire  or  else  under  the  grate  bars.  These  improvements  I 
consider  as  absolutely  requisite  in  order  to  eflEect  an  abatement  of 
the  uuisance. 

I  have  so  frequently  referred,  in  my  former  reports,  to  the  con- 
<lition  of  the  creek  itself,  that  it  seems  like  mere  reiteration  to  say 
that  the  only  permanent  improvement  will  bo  to  bulk-head  and 
<lredge  throughout  its  entire  length,  so  that  there  shall  be  no  flats 
exposed  at  low  tide.  It  is  beyond  hope  that  the  water  will  ever  be 
nndefiled  while  it  is  bordered  by  such  thickly-settled  communities  as 
"Brooklyn  and  Long  Island  City.  If  the  proposed  new  sewer  for 
Brooklyn  is  carried  out  successfully,  however,  it  will  undoubtedly 
result  in  a  vast  improvement  to  the  creek. 

Respectfully  submitted, 

ARTHUR  HOLLTCK, 

Inspector. 

Legal  Aspect  of  the  Case. 

STATE  OF  NEW   YORK: 

Office  of  the  Attorney -General,  ) 
Albany,  December  14,  1885.  j 

Dr.  Alfred  Ludlow  Carroll,  Secretary  State  Board  of  Health : 

Dear  Sir  —  The  communication  addressed  to  you  from  E.  H* 
Hartley,  M.  D.,  inspector,  and  by  you  referred  to  this  office,  has  been 
duly  considered  by  me. 

Dr.  Bartley's  letter  contains  statements  which  are  too  vague  from 
which  to  determine  definitely  that  an  actual  nuisance  exists  which 
is  detrimental  or  dangerous  to  health. 

Providing,  however,  there  exists  a  nuisance  which  is  actually  detri- 
mental to  public  health  in  the  locality  designated  and  of  the  charac- 
ter specified,  which  nuisance  is  maintained  by  an  individual  or 
private  corporation,  the  Board  of  Health  has  power  to  order  its  abate- 
ment in  the  manner  prescribed  by  chapter  270,  Laws  1885. 

Very  respectfully. 

Your  obedient  servant, 

D.  O'BRIEN, 

A  ttoymeij'Oeiieral. 

Brooklyn,  October  20,  1885. 

Dr.  Alfrrd  L.  Carrol-^,  Secretary  of  State  Board  of  Health  : 

Dear  Sir  —  I  beg  leave  to  submit  the  following  statements  in  addi- 
tion to  my  former  report  concerning  the  nuisances  situated  along 
Bnd  srisiDg  from  Newtown  creek.  In  my  former  report  I  expressed 
the  hope  that  certain  improvements  made  at  mv  suggestion  by  two 
of  the  principal  offenders  would  greatly  improve,  if  not  entirelv 
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correct,  tlie  trouble.  These  changes  consisted  in  conducting  the 
residual  gases  from  the  retorts  in  which  the  bones  are  distilled  dtec 
removing  the  tar  and  ammonia  directly  into  the  fire  of  the  fomioe 
and  thus  consume  them.  This  did  greatly  improve  matters,  nnlal 
one  of  the  firms  referred  to,  Holier  &  Co.,  found  that  this  method 
cooled  their  fire  too  much,  and  made  still  another  change.  They 
took  the  gases  to  the  furnace  under  their  boilers,  and  forced  theoi 
in  entirely  behind  tlie  fire  where  they  are  not  consamed.  Com- 
plaints soon  began  to  come  in  until  they  are  now  of  frequent  ooear- 
rence.  I  have  expressed  my  objections  to  the  firm,  and  to  the 
mechanic  who  put  in  the  apparatus.  This  latter  gentleman  admits 
the  inefficiency  of  the  method  as  now  arranged.  As  at  preeent  con- 
ducted this  one  factory,  if  not  also  Mr.  Myer's,  is,  in  my  opinion,  ft 
public  nuisance  within  the  meaning  of  section  385  of  the  Penal  Code 
of  this  State.  Whether  this  kind  of  a  business  can  be  condncted 
in  the  vicinity  of  a  large  city  without  becoming  a  nuisance  admits 
of  considerable  doubt.  As  the  city  of  Brooklyn  extends  its  residences 
toward  this  part  of  the  creek,  the  time  must  soon  come,  if  it  has  not 
already,  when  such  a  stench  as  now  comes  from  these  works  cannot 
be  tolerated. 

Next  in  importance  to  the  noisome  odors  emanating  from  these 
bone-burning  establishments  I  would  mention  the  pollution  of  the 
waters  of  the  creek  itself.  Without  attempting  to  mention  all  the 
sources  of  the  pollution  of  this  stream,  I  will  mention  the  two  prin- 
cipal ones.  These  arc  the  sewage  of  a  portion  of  the  city  of 
Brooklyn,  and  more  or  less  refuse,  tar,  oil,  etc.,  from  the  oil  refineii^ 
along  its  banks.     I  have  no  positive  evidence  that  slndge  acid  is 

E cured  into  it,  but  at  low  tide  a  black,  tarry,  offensive  deposit  n»y 
e  seen  along  its  banks  which  is  extremely  suggestive  of  this  origii^' 
(See  §  390,  renal  Code.)  The  surface  of  the  water  is  usually  seen 
to  be  partially  covered  with  a  thin  film  of  oil,  sufficient  to  give  tli« 
odor  to  the  whole  stream. 

When  there  is  added  to  this  a  large  stream  of  city  sewage,  ^'^ 
more  or  less  refuse  from  smaller  factories,  fertilizer  works  and  ^^  \ 
rendering  establishments,  the  water  becomes  extremely  dirty  ^^ 
offensive.     The   upper   portion   of   stream   flows   through  a  l*f^ 
swamp  covering  many  acres,  much  of  which  is  under  water  at  M^ 
tide,  and  bare  at  low  tide.     It  is  evident  that  the  <i:reat  area  of  9^^* 
age-soaked  and  polluted  soil  thus  exposed  to  the  air  must  give  off 
great  deal  of  offensive  odor.     The  air  coming  from  these  Bats  o^ 
foggy  or  damp  night  with  a  gentle  breeze  is,  to  many,  almost  ^f* 
bearable.     Complaints  have  repeatedly  been   made  that  in  cert^ 
regions  not  far  removed  from  the  creek  the  paint  upon  the  hoil^^ 
becomes  blackened  by  the  same  odorous  gases.     I  have  eonfimC*^ 
the  fact  that  the  houses  are  blackened  by  some  atmospheric  agea^V 
I  am  of  the  opinion  that  a  large  part  of  this  effect  is  due  to  the  g^^ 
phuretted  hydrogen  and  ammonium  sulph-hydrate  brought  from  th^^ 
swamps  and  their  polluted  waters. 

Further  studies  upon  this  point  are  in  progress.  The  city  of  Bro^^^' 
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lyn  is  at  present  constructing  a  sewer  which,  I  am  informed,  is  in- 
tended to  carry  the  sewage  of  that  part  of  the  city  in  another  direc- 
tion, and  thus  prevent  this  very  important  pollution  of  the  creek. 

This  improvement  is  very  much  needed,  and  little  can  be  done 
toward  the  complete  abolition  of  these  odors  until  it  is  completed. 
Besides  the  causes  already  mentioned,  we  may  also  notice  the  tive  or 
six  fat-rendering  establishments,  the  two  manufactories  of  fertilizers, 
and  a  glue  factory,  each  of  which  adds  something  to  the  common 
3tench.  I  have  no  proof,  however,  that  the  odors  from  these  prem- 
ises reach  far  enougn  to  constitute  a  pvhlic  nvdsance.  I  doubt  if 
any  thing  can  be  done  at  present  with  private  corporations  for  pol- 
luting the  creek  waters,  except  in  the  case  of  the  oil  refineries,  which . 
are  bound  by  a  contract,  so  long  as  the  city  of  Brooklyn  is  the  chief 
pfTender. 

As  frequent  complaints  reach  me  concerning  these  nhisances,  1 
fv^onld  respectfully  ask  for  your  opinion  as  to  what  measures  should 
be  taken  for  their  suppression. 

Very  respectfully, 

E.  H.  BAETLET,  M.  D., 

Inspector. 
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REPORT  UPON  SCHOOL  HYGIENE. 


By  D.  F.  Lincoln,  M.  D. 


•:.  —  During  the  course  of  the  inspections  which  were  made  under 
Miction  of  the  State  Board  of  Health  in  1881,  the  writer  of  these 
lad  opportunity  to  observe  the  actual  condition  of  the  school  build- 
many  widely  distant  places  in  the  State  of  New  York.  The  present 
s  based  chiefly  upon  these  observations. 

irst  edition  dealt  chiefly  with  questions  relating  to  the  construction 
ol  buildings,  as  ventilation,  heating,  lighting  and  desks.  Thepres- 
tion  is  essentially  the  same  in  these  points,  but  has  in*addition 
eniarks  and  illustrations  upon  drainage,  and  a  plan  or  two  which 
rve  as  models  for  building  school-houses,  or  may  at  least  offer  sug- 
is  and  aids  to  those  intending  to  build. 

rV'S  these  points  something  is  also  said  in  regard  to  the  prevention 
^agious  diseases,  and  to  the  general  question  of  the  effect  of  school 
i  work  upon  health. 

Writer's  thanks  are  due  to  those  teachers  and  guardians  of  schools 
ave  sympathized  with  his  work,  and  to  whom  he  has  tried  to  make 
ractical  use. 

iNTRODUCrORY. 

luman  being,  considered  by  itself,  is  a  unit,  and  has  value  as  such, 
mbination  with  others,  it  forms  a  part  of  a  compound  unit,  a  larger 
,  different  from  any  of  the  individuals  composing  it,  and  endowed 
Jpccial  productive  or  destructive  powers.     But  every  thing  has  its 

and  the  gain  is  associated  with  a  loss.  The  man  who  forms  part  of 
sociation  gives  up  some  of  his  own  individual  rights.  Tied  to  a 
ne,  he  becomes  a  part  of  it.  Does  the  child  lose  anything  by  being 
)orated  in  the  svstein  of  common  schools.**  Doubtless  he  does. 
hild  who  enters  a  public  school  is  conscious  of  a  change  in  his  sur- 
Ings  of  which  he  cannot  give  an  account,  but  which  constitutes  for 

new  world.  Mc  has  ceased  to  be  an  individual,  and  has  become  a 
)nal  part  of  a  machine.  lie  has  been  well  understood  by  persons 
ave  watched  him  from  his  birth,  and  who  are  deeply  interested  in 
rson.  He  is  now  transferred  to  the  care  of  strangers,  who  meet 
lini  c>nly  five  hours  in  the  day,  and  whose  interest  in  him  is  re- 
:d  bv  the  fact  that  he  f<jrms  but  a  fraction  —  sav  from  one  and  one- 
to  two  and  one-half  per  cent  —  of  the  total  group  of  children  that 
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is  intrusted  to  the  care  of  a  teacher.     He  is  held   bv  the  teacher  a    f^"* 
months,  and  then  passed  on   to  another,  again  as  a  fraction,  not  as*     i*'^ 
integer.*     Does  he  not  lose  much,  as  well  as  gain  something,  in    tWiis 
system  ? 

As  regards  his  health,   he  loses  that  defense  which  the  sympathy  ^^ 
the  community  always  extends  to  an  individual  who  is  suffering  con- 
spicuously.    Taken  generally,  all  children  in  school  are  sufTcnng  son*^ 
discomfort.    Average  the  discomfort  among  ten  thousand,  and  it  may  nt>t 
be  very  great  for  each  one.     But  a  class  of  fifty  children  is  not  made  up 
of   fifty  averages.      Let  us  imagine  such   a  class,  containing  among    i^^ 
members  representatives  of  the  common  affections  of  school  life,  such 
affections  and  complaints  as  the  writer  of  these  lines  has  frequently  ha<l 
to  encounter  among  the  children  in  public  schools.     Individual  numbct 
one  has  a  ravenous  appetite,  sleeps  soundly,  works  Httle,  plays  niucti- 
Number  two  is  a  little  pale,  eats  less  in  term-time  but  recovers  his  app^' 
tite  each  vacation.     Number  three  is  detained  at  home  occasionally  ^^^ 
headaches,  caused  by  poisonous  carbonic  oxide  and  carbonic  acid  gf^*^* 
from  the  stove,  or  by  the  foul  air  of  the  crowd.     Number  four  mutte*^ 
arithmetic  in  his  sleep,  especially  just  before  the  annual  examinations  f^^ 
promotion.     Number  five  occasionally  sits  in  a  dniught  of  cold  air,  3t^^ 
catches  cold  ;  while  his  next  companion  has  a  tendency  to  gatarrh  of  tt^^ 
ear,  and  is  gradually  becoming  deaf  under  the  discipline  of  a  school  whi^"^ 
confines  him  to  one  spot.     Number  nine  is  a  child  whose  parents  s»*^ 
near-sighted  ;  he  sits  in  a  corner  of  a  dark  room,  where  light  is  insutiSciC^* 
for  writing  in  the  winter  season  ;  he  is  allowed  to  sit  in  an  attitude  tl^^ 
brings  his  eyes  within  three  inches  of  the  book,  and  he  is  placed  in  a  dc^*^ 
which  is  so  high  and  ill-adapted  as  to  prevent  him  from  holding  the  l^^" 
ject  at  a  proper  distance.     He  is  complained  of  as  dull,  listless,  inattent*^*^ 
to  what  is  written  on   the   board,  when  in  reality  he  is  shut  in  upon  hi^**' 
self  by  the  fact  o{  near-si-rlitedness,  which  condition  is  aggravated  ev^^ 
day  by  the  way  his  education  is  carried  on.     Number  twenty  has  just  ^^' 
covered  from  tiie  measles,  or  perhaps  we  should  rather  say,  is  convale^^' 
ing  —  for  she  is  a  little  pale  and  weak,  her  eye^^  are  not  strong,  and  H^^ 
eager  nervousness  hints  at  the  reason  for  her  premature  return  to  stud^j/^* 
she  wants  to  be  present  at  an  examination,  on  which  her  "promotioi* 
will  depend. 

Numbers  thirty  and  forty-<^ne  wear  glasses;  one  pair  has  been  plao 


on  the  child's  eyes  by  tiie  most  accomplished  medical  skill,  for  the  rel»^ 
of  far-sight ;  the  other  has  been  picked  uj)  from  a  tramping  pedler. 

Now  the  classes  an^  ordered  to  write.     They  begin  in  good  form  ;  but  ^*l 
three  minutes' time  liieir  heads  are  bent  within   an  average  distance  ^^^ 
three  inches  from  the  copy-books;  and  a  distorted  position  of  the  bo<^^'^ 
is  inevitably  produced  by  the  faulty  shape  of  the  desks.     These  scholar"-"^^' 
the  teacher  savs,  write  about  twentv  minutes  a  da}-,  and  that  cannot  \^^^ 
long  enough  to  inflict  any  permanent  injury.     But  in  another  room  thc^ 
are  adopting  the  '*  Ouinc}'  method,"  and  the  scholars  write  a  good   '     ^^ 

*  It  would  be  very  unjust  to  many  faithful  teachers  to  present  this  as  the  universal  f»ct« 
arc  many  exceptions,  local  and  personal;  but  the  general  tendency  remains  aa stated. 
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In  the  upper  classes  they  write  long  translations  and  composi- 

opy  out  lectures. 

'r  room  may  be  seen  a  class  of  boys  and  girls  of  about  fifteen 

They  pass  in  file,  and  there  is  opportunity  for  seeing  that  not 
of  the  girls  has  an  erect  figure;  many  stoop  painfully,  and 
y  whom  the  eye  reaches,  four  or  fivQ  appear  to  be  deformed 
curvature  of  the  spine.  Here  is  a  tall  young  woman  who  sits» 
with  the  upper  part  of  hef  body  across  the  desk  in  an  attitude 

She  is  an  overworked  person,  and  the  school  is  not  wholly 
r  that.  But  the  school  may  be  responsible  for  the  ill-shape  of 
f  her  chair,  which  gives  her  no  real  support  in  sitting,  and 
r  to  lean  forward  instead  to  relieve  a  pain  in  her  back. 
s  as  these  will  constantly  meet  the  eye  of  one  who  visits  our 
hools  and  studies  the  health  of  their  inmates.  And  is  there 
rence  from  such  facts  .^  Are  they  not  of  that  class  which 
ty  and  a  responsibility.'*  Human  life  is  the  best  of  human 
:  and  the  best  part  of  life  is  the  hope  that  we  are  leaving 
hose  who  will  be  more  able  and  worthy  to  enjoy  it  than  we 

These  successors  of  ours  are  the  children.  Can  any  thing 
jre  closely  than  the  thought  that  there  is  a  group  of  influences, 
d  wide-spread,  which  are  constantly  acting  to  lessen  the  worth 
ing  life? 

Ventilation  and  Heating. 
uch?"  and  *'  How?"  are  the  two  great  questions  in  ventila- 

)n  implies  getting  bad  air  out,  and  good  air  in.  The  amount 
arged  from  the  lungs  is  small.  If  we  could  catch  it  at  once 
,  pass  out  of  doors,  very  little  ventilation  would  be  needed, 
ind  that  the  breath   mingles   rapidly  with  the  air  in  the  room;  j 

y  thing  to  do  is  to  cliange  the  air  of  the  entire  room  frequently.  | 

should  be  so  rapid,  tliat  a  person  coming  from  the  fresh  air 
otice  closeness,  or  a  close  smell.     In  order  to  produce  this  I 

louse  permanently  dwelt  in,  sixty  cubic  feet  of  fresh  air  should 
per  minute,  for  each  occupant.     In  a  house  occupied  for  short  ' 

len  aired  out  by  sweejiing  draughts,  like  u  school-house,  half  ! 

.  is  desirable  —  that  is,  thirty  cubic  feet  per  minute,  or  half  a 
ond.* 

easuring   32  feet   long,  25   feet  wide,  and    I2;<   feet  high,  con-  * 

cubic  feet  of  air,  wliicli  allows  200  cubic  feet  j)er  scholar  to  a 
^^cholars.     If  one  person  is  supposed  to  require  30  feet  of  fresh 

of  fresh  air  rc({uire(.i  is  the  amount  which  is  needed  in  order  to  dilute  the  impure  air 
ndard  of  relntive  purity.     All  pood  air  contains  a  small  proportion  (4-toooo)  of  car 

when  human  breath  is  added,  the  amount  is  increased.     It  is  found  from  experience  ' 

ncrease  brings  the  total  amount  to  beyond  fi-iootxj,  the  air  bc{;ins  to  smell  close.  A 
irofore,  ad  1  two  parts  of  carbonic  acui  to  io,cxjj  of  air  before  it  becomes  objectlon- 
)uld  breathe  out  two  feet  of  the  poisonous  gas  in  an  hour  he  would  affect  10,000 
Is  extent ;  but  as  the  real  amount  expired  In  an  hour  is  about  one-third  of  two  feet, 
iders  unfit  for  use  one -third  of  10,000  feet,  or  (more  exactly)  3.500  cubic  feet  of  frwh 
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air  per  minute,  then  each  one's  allowance  will  last  a  little  less  than  se>r^^ 
(7)  minutes.  Hence,  the  requirement  is  that  in  such  a  room  the  air  shot^  ^ 
be  changed  by  the  ventilators  at  least  eight  (8)  times  an  hour !  And  n  ^^ 
only  this,  but  there  must  be  a  large  supplementary  change  of  air  t3^, 
means  of  opened  windows,  from  time  to  time. 

This  requirement  will  seem  startling  to  those  who  hear  it  made  fortls^ 
first  time,  but  it  is  the  acknowledged  standard  of  science  at  the  preser»i 
day.  We  should  not  depend,  in  this  matter,  upon  statements  made  l>3 
even  good  authorities,  a  few  years  ago  ;  the  standard  of  purity  as  set  l>3 
Parkes  and  De  Chamont  is  the  one  to  follow.  There  are  very  few  build- 
ings in  which  it  has  been  attained;  but  every  step  taken,  ever  increasih^ 
the  purity  of  the  air  of  a  school-room,  is  followed  by  a  gain  in  health  atid 
comfort,  and  no  one  should  feel  discouraged  from  attempting  improve- 
ment, even  upon  a  small  scale. 

If  we  wish  to  ascertain  by  calculation  how  much  the  ventilating  ar- 
rangements of  a  given  room  are  actually  supplying,  we  may  limit  the 
question  at  first  to  the  point,  how  much  air  is  drawn  out  or  makes  exit  in 
each  minute  or  second  of  time;  since,  for  each  cubic  foot  of  air  taken 
out,  another  foot  must  come  in.     It  will  be  right  to  ask  afterward  whence 
the  new  supply  comes,  and  what  its  degree  of   purity  is.     But  in  our  cli- 
mate rooms  cannot  be  ventilated  without  flues  ;  and  if  the  flues  are  acting 
well  all  the  air  that  leaves  the  room  will  leave  through  them.     If  the  flues 
are  weak  and  insuflicient,  it  will  be  hard  to  make  an  estimate  of  the  amount 
of  ventilation,  but  it  will  usually  be  small. 

Construction  of  Flues. 

Few  people  are  aware  how  small  a  quantity  of  air  is  actually  drawn  out 
of  apartments  by  ordinary  flues  for  ventilation.  By  **  ordinary  "  I  mean 
the  old-fashioned  sort,  of  the  size  of  one  or  two  bricks,  4x8  inches  or 
something  about  that,  with  a  close  grating  called  a  register  to  obstruct 
the  current  at  the  bottom,  a  sharp  angle  at  the  foot,  the  inside  roughened 
by  protruding  mortar  and  with  only  an  accidental  opportunity  of  getting 
warmed  by  contact  with  a  smoke-stack.  You  stand  in  front  of  it  with  a 
light  pocket  handkerchief;  the  cloth  is  gently  drawn  toward  the  opening? 
it  deviates  a  couple  of  inches;  you  say  **  it  draws,"  and  are  satisfied* 
**The  thing  is  working."  Probably,  in  such  a  case,  the  rate  at  which  the 
current  moves  is  something  like  a  foot  per  second.  The  flue  is  drawing 
out  a  quarter  or  a  half  of  a  cubic  foot  of  air  per  second  —  enough,  pcf' 
haps,  for  one  person  s  requirements.  A  large  school-room  may  often  be 
seen  provided  with  half  a  dozen  or  more  of  just  such  ventilating  flues 
which  are  considered  to  be**  the  correct  thing,"  and  are  pointed  out  to 
the  visitor  as  the  evidence  of  good  ventilation  in  the  house.  Evidently 
the  question  of**  How  much  ^  ''  is  of  leading  importance  in  some  other 
matters  than  those  of  finance  and  trade. 

It  is  strongly  to  be  recommended  that  school  authorities  should  tak^ 
steps  for  ascertaining  the  real  working  capacity  of  the  flues  in  the  school- 
houses,  for  the  degree  of  deficiency  can  never  be   known   in   any  other 
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anemometer  will  give  a  pretty  faithful  statement  of  the  cur- 
lly  passing  the  flues.  Analysis  for  carbonic  acid  in  the  air  of 
vill  give  an  excellent  test.  Nor  ought  we  to  pass  without 
le  useful  but  too  often  uneducated  sense  of  smell;  it  furnishes 
i  make  the  foundation  of  all  our  mathematical  calculations,  and 

a  faithful  guide  for  a  short  time. 

ating  flue  must  draw,  or  it  is  worthless.    This  quality,  which 
ole  merit,  is  dependent  on  several  points. 
>uld  be  as  straight  as  possible  from  beginning  to  end.    Curves 
.  are  very  great  obstructions. 

>uld  not,  as  a  rule,  be  horizontal,  or  descending  in  any  part, 
spiecial  exceptions  to  be  noted  hereafter.  * 

)uld  be  continuous  from  the  beginning  to  where  It  dischaiges 
rs.  A  flue  that  ends  in  an  attic  has  less  carrying  force  than 
oes  up  through  the  roof.  The  aii  comes  up  with  a  rush,  and 
td  in  the  air  of  the  attic;  the  rush,  the  momentum,  which  it 
1  it  is  lost  in  the  space.    True,  the  air  will  get  out  by  a  ventil- 

ridge-pole,  if  there  is  one,  but  the  conditions  for  successful 
re  best  attained  by  a  continuous  column.  A  tight  box  lined 
ay  properly  be  used  to  collect  the  flues  and  discharge  their  ool- 
ktents  by  an  opening,  as  in  Fig.  i. 

uld  be  smooth  internally.  A  tin  pipe  is  as  good  as  any,  and 
(Vantage  of  not  partmg  with  heat  so  quickly  as  dark  or  slightly 

metals  will.  If  a  brick  flue  is  used  it  should  be  larger  than 
iions  named  above,  and  should  be  plastered  smooth  inside.  The 
ces  in  walls  should  not  be  relied  on  to  do  the  work  of  flues, 
is  very  small,  and  the  friction  against  the  bricks  or  lathing  is 

>uld  be  so  protected  as  to  lose  no  heat.  A  tin  flue  passing 
cold  entry  should  be  boxed  with  wood.  It  should  not  have  a 
distance  to  traverse  in  the  open  air,  if  of  metal.  There  is, 
I  certain  advantage  in  compelling  tubes  to  converge  inside  of 
s  in  Fig.  I,  instead  of  passing  up  straight  through  the  roof,  as 

uld  be  so  protected  that  the  rain  will  not  beat  in  or  the  wind 
Certain  caps  will  accomplish  this  object  satisfactorily. 
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FIG.  I. 


There  are  other  caps  which  increase  the  upward  draught  when  t 
wind  IS  blowing  upon  them,  but  their  action  is  uncertain,  and  they  n 
sometimes  check  the  upward  current  instead  of  assisting  it.  The  out 
should  not  be  a  narrow  one,  barely  equalling  the  capacity  of  the  fl' 
and  compelling  the  current  to  twist  and  turn  in  making  its  exit. 

It  will  be  useless  to  rely  upon  the  "extractive  power"  which  so 
ventilator  caps  are  said  to  possess.     This  power,  if  it  exists,  is  larg' 
dependent  on  the  force  of  the  wind,  and  must  therefore  be  reduced 
nothing  at  times. 

7.  The  flue  must  be  devoted  to  the  uses  of  a  single  room.  If  it  opt; 
to  rooms  on  successive  stories  it  often  serves  as  a  passage  from  one  stc 
to  the  next  above,  especially  when  the  flue  is  not  warmed.  The  heat 
flue,  on  the  other  hand,  when  drawing  from  different  stories  at  once.  1" 
a  much  less  p)owerful  action  upon  the  up[)ei  ^tury. 
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FIG    2 


^'  The  flue  should  he  warm;  at  least  it  must  be  as  warm  or  warmer 
than  the  outer  air,  or  else  the  current  will  be  inverted. 

Plues  ought  not  to  be  placed  in  ou/^r  walls.  Much  heat  is  lost  and  the 
opportunity  for  heating  by  contact  with  the  chimney  is  sometimes 
omitted.  An  air-space  is  sometimes  employed  as  a  defense.  When,  for 
instance,  a  triangular  brick  flue  is  placed  in  the  corner  of  a  room  (which 
IS  a  good  arrangement  for  saving  space),  the  wall  should  be  double  on 
the  ouuide. 


WARMING   OF   FLUES. 

*he  subject  of  applying  warmth  to  flues  is  a  somewhat  extensive  one, 
"^ta  few  methods  ought  to  be  mentioned. 

(«)  A  brick  triple-shaft  with  the  central  flue  devoted  to  the  smoke 
'^ni  the  furnace  and  the  two  side-flues  for  ventilators. 

W  A  brick-flue  heated  by  the  metal  smoke-flue  from  stove  or  furnace 
^twelve-inch  cast  iron  pipe). 

(0  Flues  of  any  kind  containing  steam  pipes  or  coils,  specially  intended 
'^r  heating  the  flues.  This  is  a  comparatively  expensive  plan,  both  in 
^rst  cost  and  in  running.  The  steam  thus  used  costs  extraj  whereas  in 
plans  tf,^,  and/,  the  heat  employed  is  that  which  would  otherwise  be 
^tcd. 
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{d)  Steam-coils  placed 
in  the  chest  at  ridge- 
pole (fig.  I).  This  is  not 
an  economical  plan  to 
apply  heat;  it  affects 
only  the  upper  tew  feet 
of  the  column  of  air. 
Still,  it  may  be  advis- 
able in  some  cases. 

(e)  Gas-jets  burning 
behind  a  pane  of  glass, 
which  is  let  into  a  tin 
pipe.  This  is  efficient, 
yet  inexpensive  in  con- 
struction. The  effic- 
iency is  increased  by 
Gouge's  methods. 

(/)  In  a  variety  of 
ways  the  stove  or 
stove  pipe  can  be 
made  useful  to  expel 
air  from  the  room. 
The  following  para- 
graphs describe  a  few 
such  plans : 


.  3. 


1 


STOVE  VENTILATION. 

The  ** jacket"  or  metal  screen  for  a  stove,  can  seldom  be  dispeim 
with  in  a  school-room.  Its  first  use  is  to  protect  from  excessive  heat, 
it  may  also  be  used  as  an  aid  to  ventilation.  Fig.  3  shows  how  this  is  dc^  ^ 
A  metal  cylinder,  considerably  wider  than  the  stove,  is  placed  around  €^ 
latter,  and  its  edge  is  fastened  to  the  floor.  A  good  sized  pipe  is  thP  ^ 
carried  through  the  floor,  under  the  stove,  and  led  through  the  house-u^^ 
at  A.  Guard  the  inlet  with  a  screen  of  wire  at  A,  and  a  considerate 
supply  of  pure  warmed  air  is  drawn  into  the  room.  This  is  one  of  t^ 
cheapest  and  best  devices  for  warming  and  ventilating.  Some  prefer  ^ 
extend  the  jacket  around  only  a  part  of  the  stove  and  leave  the  door  u  ^ 
covered  ;  or  the  jacket  may  stop  at  the  bottom  of  the  stove  and  be  ma^ 
fast  to  the  latter  at  that  point.  The  arrangement  is  similar  in  effect  to 
*•  portable  furnace,'*  such  as  is  usually  placed  in  a  cellar  or  a  basemetf^ 
hall. 

Iny|(,'-//rtf  4  a  stove   is   represented  standing  close  to  an  open  winded 
The   movable   semi-cylinder  of   metal,  commonly   used  for  a  screen,  hi^ 
been  so  placed  as  to  enclose  the  stove  on    all    sides  except  that  towar^ 
the  windows.    Cold  air  may  then  be  freely  admitted  ;  it  is  quickly  warme** 
by  contact  with  the  stove  and  is  thrown  upward  with  the  general  current^ 

l'^i\i;ttrc  5  shows  air  brought  in  so  as  to  be  wanned  by  contact  with 


State  Boabd  of  Health. 


545 


no.  4. 


%tove  pipe.     The  Inlet  ^flue  is  enlarged  and  runs  up  with  the  stove 
p^pe,  like  a  jacket,  for  some  distance. 

I^^giire  6  shows  how  a  stove  pipe  may  -^"■"— 

asBist  in  removing  injurious  air.    The 

diagram  represents  a  two-story  house 

^tb  a  chimney  which  comes  down  to 

only  a  very  short  distance  from  the 

foof.    The  opening  into  the  chimney 

'or  the  stove  pipe  is  enlarged  so  as  to 

receive  a  much  larger  pipe,  which  en- 
circles the  stove  pipe  like  a  jacket. 

Tbis  jacket  may  stop  short  at  A,  or 

way  be  carried  through  the  floor  to  B 

in    the  first  story.      It  will  secure  a 

draught  from  either  story  as  may  be 

arranged.    The  idea  of  this  and  the 

preceding  figure  is  l>orrowed  from  an 

article  in  the  report  of  the   Michigan 

Board  of  Health  for  1879. 

A  chimney  into  which  a  smoke-flue      ^_^_^ 

discharges  may  be  opened  at  any  point 

keiaw.zn^  not  too  near,  the  point  where 

theamoke  enters.     Many  rooms,  for  instance,  have  chimneys  which  reach 

to  the  floor,  while  the  stove  pipe 
enters  near  the  ceiling;  such 
chimneys  ought  to  lend  their 
powers  to  the  task  of  ventilating 
the  room  by  an  opening  near 
the  floor.  The  latter  ought  to 
be  closed  when  the  fire  is  mak- 
ing. 

The  term  "  aspiration  "  is  ap- 
plied to  the  suctional  force  of 
heated  flues.  In  large  buildings 
a  single  shaft  is  often  planned  so 
as  to  do  the  whole  work  ;  in  this 
case,  the  room-flues  sometimes 
run  in  the  floors  directly  to  the 
shafl,  while  in  other  buildings 
all  the  flues  are  made  to  descend 
to  the  base  of  the  shaft  before 
entering  it.  A  discussion  of  this 
I  matter  on  a  large  scale  is  beyond 
^^-  ^-  the      purpose     of     this    paper. 

Where  the  number  of    rooms  is  great  and  the  exposure  to  the  weather 

•'different  in   different  parts   of    the   building,  unequal  action  is  likelv 
to  occur. 

69 
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If  the  shaft  or  flue  opens  into  the  upper  part  of  a  school-roora,  the 
air  drawn  out  is  several  degrees  hotter  than  if  it  opens  near  the  floor.  The 
draught  is  therefore  more 
powerful.  Still,  it  is  best  to 
draw  the  air  from  a  point  near 
the  floor,  the  effect  of  which 
is  to  stimulate  the  circulation 
of  the  warm  air  of  the  room 
in  a  downward  direction,  thus 
equalizing  the  temperature 
and  increasing  the  value  of 
the  heat  given  out  by  the 
stove.  No  draught  will  usu- 
ally be  felt  from  it  by  a  person 
sitting  at  the  distance  of  four 
or  five  feet.  We  need  not  be 
influenced  by  any  theoretical 
considerations  as  to  the  level 
where  carbonic  acfd  is  most 
abundant  —  there  is  no  great 
and  constant  difference  be- 
tween different  levels ;  but  we 
shall  not  fail  to  find  sources 
of  impurity  of  air  more  frequ- 
ent at  or  near  the  floor  than  higher  up.  If  gas  is  burning,  the  case  is 
different. 

As  regards  a  neating  apparatus,  furnaces  in  cellars  are  most  manage- 
able when  standin2r  directly  under  the  rooms  they  are  to  heat,  or  at  the 
windward  corner  of  ti-e  house ;  in  other  cases  they  sometimes  play  strange 
tricks,  refusing  to  yield  warm  air,  or  drawing  it  out  from  the  room.  A 
steam  apparatus  has  this  advantage,  that  the  heat  can  be  placed  just 
where  it  is  needed.  Whenever  a  supply  is  wanted  in  a  room,  a  tin  pipe 
(wood  should  be  avoided  as  unsafe),  can  be  led  down  from  that  point  to 
the  cellar,  and  a  steam  coil  put  there,  encased  in  a  wooden  box  lined  with 
tin  to  save  heat,  which  has  a  value  for  stormy  weather;  but  in  no  csise 
should  air  be  taken  from  cellars  for  school  consumption  — certainly  not 
while  the  school  is  in  session. 


Fiaw6. 


Sources  of  Fresh  Air. 

There  is  much  carelessness  about  the  source  of  air  which  is  drawn 
into  furnaces  for  heating,  and  sent  up  into  rooms.  The  ground  may, 
it  is  true,  be  a  pure  and  inoffensive  bit  of  turf,  but  that  is  an  unusual  con- 
dition in  a  city  school  yard.  Bad  air,  malarial  air,  is  known  to  settle  upon 
the  ground  in  many  cases.  The  ground-level  is  less  reached  by  the  reno- 
\ating  breezes  than  higher  levels.  Sundry  unpleasant  surroundings  of 
school-houses  are  at  the  ground-level.  As  a  rule,  openings  for  drawing 
the  outer  air  into  the  heaters  had  better  be  at  points  above  the  children's 
heads,  and  covered  with  wire  netting. 
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Something  more  should  be  said  of  the  cellar.     It  cannot  be  too  often  . 

repeated,  that  the  purity  of  cellar  air  lies  at  the  foundation  of  the  purity 

of  house  air.    The  danger  of  severe  and  sudden  illness  lurks  in  cellars, 

as  often  as  in  sewers.     The  common  practice  in  regard  to  cellars  is  to 

bury  the  drain  under  its  floor  —  to  place  water-closets  in  its  darkest 

comers  —  to  store  combustible  rubbish  in  wooden  bins  (I  have  seen  great 

heaps  of  pai>er  scraps)  — to  pile  away  old  rotten  boards  and  clothes  —  to 

hang  children's  outer  garments  in  it  —  in  short,  there  are  few  uses  of  a 

menial  sort  to  which  it  is  not  put.    The  cellar  is  often  without  a  proper 

tioor,  often  i:*  very  dark  and  close  for  want  of  windows,  often  is  darkened 

by  placing  the  heater-boxes  in  front  of  windows. 

To  these  sources  of  pollution  (for  darkness  is  one  source)  add  the  fact 
^hat  in  cold  weather  a  powerful  outside  pressure  exists,  forcing  air  into 
the  cellar,  and  thence  into  upper  parts  of  the  house.  It  is  too  much  to 
expect  that  an  average  cellar  will  be  so  pure,  so  free  from  all  these  objec- 
tionable things,  that  air  may  safely  be  taken  up  from  it  by  furnaces  for 
the  consumption  of  the  house. 

Let  the  floor  be  concreted  or  asphalted  so  as  to  be  air  and  water-tight. 
Put  no  drain  underneath,  unless  in  trench  with  a  wooden  or  stone  cover. 
Put  one  large  trap  outside  of  the  walls  for  each  sewer,  ventilate  it  by  an 
opening  just  inside  the  trap,  run  the  soil-pipe  up  full  sized  several  feet 
above  the  roof,  and  protect  it  from  rain;  ventilate  the  trap  under  each 
washstand.  Have  no  water-closets  in  the  cellar;  or  if  they  be  thought 
necessary,  isolate  them  in  separate  chambers  of  masonry  with  abundance 
of  light,  accessible  to  the  children  from  the  outside  only  of  the  house. 
Give  a  plenty  of  windows  and  good  height,  and  keep  the  walls  white- 
washed. ' 

Indirect  Radiation.  ^ 

Heating  *'  by  direct  radiation  "  means  the  use  of  steam  coils  placed  in 
tke  rooms  to  be  warmed  ;  it  economizes  heat  but  does  not  assist  ventila- 
tion.    There  are  some  devices  for  introducing  fresh  air  so  that  it  shall 
pass  over  such  coils  ;  holes  in  the  wall  of  the  room  with  valves,  etc.,  but 
they  are  ineffective  for  the  most  part.     The  coils  should  be  />/  the  basetnent 
enclosed  in  separate  boxes,   and  with  separate,  abundant  air  supplies. 
Such  boxes  may  be  made  of  wood  lined  with  tin,  to  save  waste  of  heat. 
They  will  naturally  have  a  door  in  the  side  for  inspection  of  the  interior, 
"but  that  door  ought  to  be  kept  closed  and  locked  ;  no  r<f//<irrt/V  should  be 
allowed  to  enter  the  receptacle  of  pure,  warmed  air  for  the  supply  of  a 
school-room. 

If  a  coil  were  substituted  for  the  stove  in  figure  3  it  would  make  a  good 
apparatus. 

The  objection  to  "direct"  heating  is  the  deficiency  in  the  supply  of 
fresh  air.  The  same  objection  holds  good  in  the  case  of  **  hot-air  fur- 
naces," If  they  are  driven  excessively  and  deliver  a  small  quantity  of  over- 
heated air.  The  latter  condition  should  be  rectified  by  making  the  fur- 
nace and  its  channels  of  inlet  and  delivery  large  epiough  to  give  an  abund- 
ant supply  of  warm^  not  hoi,  air. 
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It  must  be  constantly  borne  in  mind,  that  the  scholars  are  not  to 
exposed  to  draughts  of  cold  air  when  it  is  possible  to  avoid  them.    C  ^ 
every  way,  we  should  try  to  warm  the  air,  even  a  little,  before  It  entei — ^* 
The  methods  shown  in  figures  3  and  4  illustrate  this,  but  are  not  in  thenr:=^* 
selves  adequate  to  give  a/»//  supply  of  air.  « 

If  a  room  has  a  strong  exit-draught,  it  is  evident  that  much  air  mu^^st 
also  enter  it.  It  is  possible  that  a  school-house  may  be  so  built  that  th-  t 
former  point  is  attended  to,  and  the  latter  neglected;  there  is  a 
ventilator,  but  no  supply  of  fresh  warmed  air.  In  such  a  case,  it  ma 
happen  that  the  school-room  will  suck  in  its  supply  from  the  adjoinli 
cloak-rooms,  halls,  passages,  water-closets,  and  even  the  cellars,  with  ui 
pleasant  results.     It  is  not  proper  to  seek  to  supply  the  defect  by  kee| 

ing  windows  constantly  open — or  by  open  transom-sashes;   window s 

cause  draughts,  and  ought  not  to  form  an  element  in  our  calculation,  fiEif 
we  are  planning  a  system  of  circulation  of  fresh  air.  Fresh  warmed  zxt  i-j^Ss 
wanted. 

A  point  against  the  direct  method  of  radiation  is  the  difficulty  of  goi  ■  J- 
erning  the  amount  of  heat  in  mild  weather.  This  should  be  considere(f  .1, 
however,  as  a  defect  of  arrangement.  Coils  should  be  in  duplex  o^^zDr 
triplex  systems,  and  it  should  be  easy  to  shut  off  steam  from  one  half  "^  "* 
two-thirds  of  the  pipes. 

Auxiliary  means  for  Ventilation. 

No  system  of  flues,  however  skillfully  and  liberally  planned,  is  like!  X'  U 
to  take  the  place  of  windows  altogether.     This  paper  has  already  mac&zr^ie 
the  assumption  that  school-houses  require  but  half  the  amount  of  fres^^ssh 
air  which  is  required  for  permanently  occupied  houses.     What  justifi^"^  es 
the  assumption?  and  what  conditions  must  be  looked  to  in  order  to  su^      p- 
plement  the  assumed  deficiency?     ** Thirty  cubic  feet  of  fresh  air  p— -  <r 
minute  and  head"  will  not  keep  a  closed  room  fresh  for  two  or  thr--^ee 
hours  of  uninterrupted  school-work. 

There  are  certain  auxiliaries  to  ventilation  that  aie  in  the  power  of  t  ^ne 
teacher;  and  there  is  also  something  in  the  original  plan  of  the  buildi"*^? 
which  contributes  to  a  free  movement  of  air,  or  impedes  it.  We  ^  ■  **• 
therefore,  speak  of .  i.  Airing-out;  2.  cleanliness;  and  3.   floor-plans. 

I.  Troops  on  the  march  are  accustomed  to  halt  ten  minutes  at  the  ^*^° 
of  each  hour.    A  school  should  also  have  its  halting  times  (and  onc^    '^ 
an  hour  is  not  too  often),  when  the  air  may  be  renewed  by  a  quick  ^-^^ 
brief  opening  of  the  windows,  while  the  pupils  go  through  some  1»^^^. 


gymnastics.  A  principal  use  of  the  fifteen  minutes'  recess  is  toe 
this  more  thoroughly.  A  complete  renewal  should  be  accomplisC^ 
after  each  session,  and  no  room  allowed  to  be  closed  after  sweeps 
until  the  dust  has  wholly  subsided  as  far  as  the  sense  of  smell  can  ju 

It  is  no  wonder  that  teachers  are  glad  to  get  rid  of  the  old-&shior^ 
school  recess.     Houses  are  now  placed  in  the  midst  of  thickly-sett 
towns,  where  the  children,  if  they  are  allowed  to  run  in  the  streets, 
in  personal  danger,  and  if  kept  in  the  yards  have  hardly  elbow-roc^ 
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Their  shouts  annoy  the  neighbors  —  though  shouting  is  really  one  of  the 
best  parts  of  their  play.  Some  teacher  has  to  watch  them  while  in  the 
yard ;  and  this  must  be,  especially  for  ladies,  one  of  the  most  difficult  and 
distasteful  parts  of  the  teacher's  duty.  If  the  rooms  are  aired  out  at 
recess,  fonie  of  the  delicate  or  lazy,  or  over-studious,  will  object  to  the 
draught.  I  know  a  school  where  there  is  but  one  yard  for  boys  and  girls ; 
they  have,  therefore,  a  recess  at  different  times  for  the  two  sexes,  and 
one-half  of  the  scholars  are  always  left  in  the  rooms,  so  that  no  airing 
out  is  possible.  Still,  the  uses  of  recess  remain.  To  provide  for  the 
delicate  children,  or  for  the  case  of  bad  weather,  a  play-room,  warm,  airy 
and  light,  ought  to  be  provided. 

No  apparatus  that  can  be  named  will  do  so  much  good  at  a  very  small 
cost  as  the  window-board.  By  that  term  I  mean  a  plain  piece  of  board, 
as  long  as  the  window  is  wide,  and  from  four  to  eight  inches  wide.  The 
lower  sash  is  raised,  the  wood  is  inserted,  and  the  sash  is  shut  down  upon 
it.  The  air  enters  in  a  thiu  stratum  passing  upward  between  the  upper 
and  the  lower  sash,  in  a  nearly  perpendicular  direction,  without  causing 
perceptible  draught. 
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The  diagram  (fig,  7)  represents  a  window  provided  with  the  board, 
and  air  entering  at  A.  The  window  is,  however,  represented  as  double; 
this  gives  great  protection  from  the  cold,  and  also  enables  the  air  to  enter 
the  room  slightly  warmed  by  contact  with  the  lower  pane.  All  four  sashes 
of  double  windows  should  be  movable. 

In  many  places,  teachers  have  told  me  that  they  have  found  these 
simple  methods  of  much  service.  But  it  must  be  borne  in  mind  that  they 
may  give  rise  to  draughts,  which  are  unpleasant  or  even  injurious  to  cer- 
tain schokirs.    Some  are  more  sensitive  than  others,  and  some  are  subject 
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to  chronic  catarrhs  of  the  throat  or  ear-passages,  which  are  very  tSiSi^J 
aggravated  by  draughts. 

The  window-board  is  sometimes  pierced  with  holes  for  tin  pipes,  whloli 
are  bent  upward  at  right  angles.  This  effects  the  above-named  results  3t 
a  greater  cost.  • 

A  kind  of  mosquito-bar,  covered  with  thin  flannel,  may  be  used  to  sift 
dust  from  the  air.  But  dust-sifters  are  air-stoppers.  Such  apparatus  is 
not  adapted  to  the  case  of  rooms  with  many  occupants. 

Cleanliness. 

2.  There  is  an  invisible  something  which  clings  to  thc*substance  of 
wood  and  plaster,  and  continues  to  give  out  a  smell  after  the  air  has  been 
renewed.  This  sort  of  emanation  cannot  be  conducive  to  health.  It 
brings  starth'ng  suggestions  of  *'  hospitalism,"  or  hospital  smells  and  in- 
fections. Whoever  will  aid,  in  banishing  this  smell  from  schools  is  a 
benefactor.  Strict  cleanliness  is  the  remedy,  associated  with  good  venti- 
lation. 

It  is  not  superfluous  to  say  that  once  or  twice  a  year  is  not  often  enougr^ 
to  wash  the  school-room  floors  !    Schools  do  exist  in  which  the  washin.^ 
is  done  weekly  on  Saturday  morning,  the  sweeping  daily  after  sessioa^^^ 
and  dusting  daily  in  the  morning,  everything  being  finished  half  an  hoi 
before  school  opens. 

A  floor  might  be  non-absorbent.     Seasoned  yellow  pine  and  maple  a. 
both  good  materials  ;  they  can  (especially  maple)  be  so  prepared  by  oilii 
as  not  to  need  washing,  but  only  the  use  of  a  damp  cloth. 

Dust  comes  from  the  mud  brought  in  upon  the  children's  shoes.  The  -^^ 
ought  to  be  no  muddy  school  yards.  The  use  of  mats  and  scrapers  mu-^^st. 
be  provided  for  and  enforced. 

Children  of  the  poorer  classes  come  to  school  with  their  clothes  smc'  ^^11- 
ing  of  the  day's  cooking,  and  much  else.  Teachers  and  charitable  visito^^iDrs 
can  do  much  to  encourage  or  compel  children  to  come  with  clean  a^crjid 
decent  garments,  and  clean  face,  hands  and  hair. 

Closets  for  Clothes.  ♦ 

It  is  not  proper  to  hang  overclothes  in  the  rooms  where  scholars  sit  A 
closed  wardrobe  or  closet  in  the  school-room  condenses  the  effluvia,  a»-*^ 
concentrates  the  effect  of  packing  a  quantity  of  moist,  reeking  rags.  T**e 
chance  of  diffusing  infection  is  increased  by  such  contact.  A  closet  sho«^*° 
be  large  enough  for  each  child's  Clothes  to  hang  without  overlapp'*^ 
another's.  It  should  have  good  light,  and  free  circulation  of  air,  an<^ 
well  warmed.  If  the  corridors  are  wide,  warmed,  airy  and  light,  a  poH'*^^ 
may  be  set  off  by  a  board  partition  for  the  use  of  each  class,  the  boards  tJ 
reach  six  feet  in  height,  and  to  come  within  six  inches  of  the  fioor- 
clothes  Are  hung  in  the  basement,  care  should  be  taken  that  the  furt»^^^^ 
does  not  send  the  air  of  the  clothes-room  up-stairs. 

Walls  that  can  be  washed  are  a  desideratum;  paint  answers  the  pur 
well.     Wall  paper  is  so  pretty  that  it  is  a  pity  to  condemn  it;  but  i^^^ 
very  absorbent,  and  not  allowable  under  strict  sanitary  rules  vhere  \MfS^ 
numbers  are  congregated. 
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Plans  of  Building  in  Reference  to  Ventilation. 

3.  In  planning  a  house,  it  is  well  to   place  the  windows  and  doors  so 

that  those  slight  currents  which  enter  by  cracks  or  by  partial  openings 

may  traverse  all  parts  of  the  room.    We  thus  call   to  our  aid  a  correct 

principle  of  *'  natural  "  ventilation  which  should  not  be  lost  from  sight 

even  when  we  think  our  artificial  methods  are  perfect.    Let  each  room 

be  adapted  to  the  rapid  renewal  of  its  air  by  swift  currents  which  reach 

every  corner  as  soon  as  windows  and  doors  are  flung  open ;  and  let  this 

kind  olf  airing  occur  more  than  once  in  each  day's  work,  and  once  after 

each  day.     Such  a  room  is  seen  in  Fig.  9.     A  room  planned  as  in  Fig.  10 

^will  be  likely  to  have  less  perfect  ventilation.     And  fig.  1 1  shows  a  still 

more  decided  error.    (Compare  rooms  E  and  F  in  Fig.  13,  which  are  well 

ventilated.) 


W 


PIG.  8.  A  room  well-shaped  for  imper- 
ceptible ventilation,  or  for  quick  change  of 
•ir  when  desired.  Two  doors,  four  win- 
dovrs.  Pupils  face  in  the  direction  of  the 
arrow. 


PIQ.  9.    Ventilation  more   liable  to  be 
imperfect.    One  stagnant  corner  at  W. 
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A  corridor  or  hall  may  be  regarded  as  a  supplementary  aid  to  ventila- 
tion. It  ought  to  have  sufiicient  means  of  heating,  and  here,  if  anywhere, 
is  the  place  where  direct  radiation  is 
suitable.  It  should  run  straight  through 
the  house  and  have  practicable  windows 
at* both  ends  which  should  be  open 
except  in  the  severest  weather.  Not 
being  occupied  by  scholars  the  air  will 
be  easily  kept  pure  under  these  circum- 
stances.     The  use  of  transoms.^over 

^oors  is  to  draw  upon   this  supply  of 

j)ure  air.  * 

The  school-house  should  be   so  cut 

.  ,  ,  ,        ,  ,        PIG'  M-    The  chimney,   C,  draws  air 

^p  by  corndors  that  every  room  should  f,^„  ^^e  room  by  two  ventilating  hole.. 

^^»ave  a  corridor  running   along  at  least   The  stove  acU  in  like  manner.  Airenter- 

^^ne  side.      A  house  thu§    cut  up  is  an-   ing  by  small  cracks  at  a  door  and  three 

^=^]0g0US  to  a  city  with    broad    streets  ;   ^i°<»o^.  taking  the  direction  shown  by 
^  ,^.  ,,'  ...  J.       arrows,  leaves  the  corner  W.  unventila- 

^^heair  circulates   more  quickly  and  in    ,^^     Taken  from  a  school  in  Rochester. 

^  ^rger  masses. 

The  heaping  or  packing  together  of  rooms  is  a  distinct  impediment  to 
"^i^entilation.    The  air  which   passes  into  a   room   through   unperceived 
hannels  may  be  estimated  as   sufficient  to  change  the   contents  of  the 
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room  once  In  an  hour.     Now,  ever)'  room  has  four  sides,  a  top  and  a  bot- 
tom.    Examine  the  condition   of  a  room   thus  packed  —  say  one  of  the 

middle  rooms  in  Fig.  12. 
It  has  a  cellar  below, 
rooms  on  three  sides 
and  above;  hence  its 
^  unperceived  renovation 
of  air  must  come  very 
largely  from  Impure 
sources.  Wind  blowing 
from  A  will  force  air 
into  B;  wind  blowing 
from  C  will  force  the 
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PIQ.  IX.    Seventh  Ward  School,  Troy.    Unsurpassed  for  air   Ol    the    front    roocv 
compactness  ;  glass  partitions ;  pupils  face  the  light.  through  the  middle  an 

rear  rooms.    The  very  multiplication  of  partitions,  however,  is  itself 
check  to  currents  of  air. 

Figure  12  shows  a  good  use  of  corridors.     Better  still,  if  rooms  A, 
C,  D,  had  been  placed  lengthwise  along  the  corridor,  instead  of  endwi 


IG.  15.  Court  Street  School,  Utica.  Compact  arrangement,  four  rooma  contifnioaa. 
"^jld  eaaily  be  enlarged  ao  aa  to  give  four  rooma,  forty  echolara  to  each  room,  with  cor- 
i  «r  in  middle.    Arrangement  bad  for  airing  email  rooma. 


*     I   -.1         I 


Recitation 
Room 


Clothes 


o 


Front 

FIO.  s6.  Prancia  Street  School.  "»*' 
lotarferi^g  with  light' 


r.i«fht  iaaufficient  inlarga        

%,    Vary  badly  i^laiMiiad  wt  m 
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The  analysis  ol 
plans  of  school- 
houses  leads  us  to 
form  a  distinct  class 
or  group  of  those 
which  have  recitation 
rooms  as  an  adjunct 
to  one  large  common 
study  room.  This, 
the  recitation  room 
plan,  as  it  may  be 
called,  is  exemplified 
in  Fig.  13.    It  has  the 

PIO.  13.    Thirteenth  Ward  School,  Troy,  old  pattens;  reel-  faults  of  the  compact 
tation  room  system.  pj^^^  ^^^^   ^^^  ^^^|e 
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modification.  In  a  house  of  this 
sort  one  look  s  i  n to  the  small  rooms  ^ 
at  once  for  instances  of  bad  air  D 
and  crowd!  ng.  It  is  not  sufficiently 
remembered  by  school  builders 
that  the  class  requires  pure  air 
when  reciting  as  well  as  at  other 
times.  One-half  of  the  scholars 
are  sent  into  the  small  rooms, 
which  in  aggregate  space  may 
equal  one-third  of  the  room  they 
leave.  Those  left  behind  enjoy 
tolerable  air;  while  commonly 
those  reciting  are  intolerably  con- 
fined and  cooped  up,  without  a 
chance  for  relief  (for  draughts  at 
close  quarters  are  dangerous)  un- 
til the  hour  is  over.  The  ex- 
ample following  (Fig.  14)  shows  | 
an  improvement  in  two  respects, 
as  indicated  in  the  note  to  the 
cut ;  it  is  evidently  based  on  the  FIQ.  «4.  8i«*h  Ward  School,  Tioy,  buUt  four 
previous  model,  while  the  two  ^^^  «^**-  <*^'  recitation  rooms,  aboat  16  feet 
,   ,,  .  ...  /c    .^     r       ■quare;  S,  stairs;   W,  wardrobes.)    This  Acure 

followmg  show  a  like  affinity  for  .hows  the  recitation  room  system;  sixe  of  R  still 
each  other  (Figs.  15,  16).  The  too  small  for  the  number  that  occupy  them; 
objections  on  the  ground  of  breadth  of  large  room  between  windows  more 
1'    1.x        Ml    1  t  ,  than   is  desirable.    The  improvement,  as  com- 

light   will   be  named  on  a  later  p,„^  ^.^^^  pj^.  ,^^  ^^„,i.^,  j^  ^j,^  p,^^j^  ^, 

page.  stairs  at  both  ends. 
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(T^rire  hall  left  Incomplete  in  the  plan.) 
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FIG.  la.     School  No,  a,  Yonkers. 
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Temperature. 

Poor  ventilation  is  so  often  connected  with  overheating  that  the  latter 
must  be  ranked  with  it  as  a  cause  of  ill  health.  Hot  rooms  are  a  common 
cause  of  *'  taking  cold."  They  give  a  headache  to  some.  They  sometimes 
aid  in  keeping  up  a  forced  activity  of  the  circulation  of  the  brain  and  ner- 
vous centers,  causing  nervous  irritability  and  sleeplessness.  Weak  sight, 
especially  near-sight,  is  greatly  aided  in  its  development  by  hot  rooms  and 
bad  air.  The  heat  acts  at  once  in  flushing  the  face  and  producing  conges- 
tion of  the  eyes.  It  acts  indirectly  and  chronically  by  producing  a  slow 
debilitation  of  the  system  and  impoverishment  of  the  blood.  Such  a  con- 
dition is  most  favorable  to  the  production  of  weak  or  short-sight.  Bad 
air,  poor  food,  late  hours,  overwork,  dissipation,  anxiety,  are  causes  which 
work  toward  the  same  result. 

What  is  "  overheating  .>  "  It  is  a  little  difficult  to  reply.  However,  it 
is  certain  that  there  are  teachers  who  succeed  in  keeping  themselves  and 
their  classes  comfortable  and  cheerful  at  temperatures  ranging  from  60^ 
to  65*^  Fahn  I  have  seen  a  boy  of  ten  years  sitting  in  shirt  sleeves,  hav- 
ing taken  his  jacket  off  because  he  was  too  warm;  the  thermometer  stood 
at  62^  on  the  desk  beside  him,  and  the  other  pupils  were  comfortable  also. 
It  is  clear  to  me  that  the  range  from  "  68^  to  74*^ "  is  decidedly  too  high 
for  a  standard.  Some  teachers  may  require  this  degree  of  warmth,  especi- 
ally if  suffering  from  colds ;  but  a  lower  range,  even  one  which  has  68*^  or 
70^  for  its  highest  point,  seems  desirable  for  schools.  It  is,  moreover,  a 
fact  that  we  are  comfortable  at  a  lower  temperature  in  pure  air  than  in 
impure. 

Lighting  and  Eye-sight. 

The  influence  of  school  life  in  promoting  the  increase  of  near-sight  is 
by  this  time  one  of  those  commonplaces  of  which  the  reader  cannot  be 
supposed  to  be  ignorant.  Germany,  Russia,  Switzerland  and  France  have 
all  contributed  statistics,  showing  that  the  affection  is  a  universal  epidemic, 
localized  wherever  severe  duty  is  pursued,  attacking  all  grades  except  the 
very  youngest,  and  increasing  in  regular  progression  from  the  commence- 
ment to  the  end  of  study.  At  the  moment  of  writing,  a  paragraph  is 
going  the  rounds  of  the  newspapers,  giving  the  statistics  of  the  six  hun- 
dred pupils  in  the  High  School  of  Chemnitz,  Saxony,  in  which  in  eight 
classes,  beginning  with  the  lowest,  the  proportion  of  near-sighted  is  re- 
spectively 10,  17,  20,  25,  35,  44,  44,  64  in  100.  This  one  series  is  a  fair  rep- 
resentative of  a  score  all  made  with  great  care  and  exhibiting  the  same 
result. 

The  case  is  different  in  America,  but  only  in  degree.  •Children  study  a 
good  deal  less,  their  school  accommodations  (in  cities  at  least)  are  better, 
and  their  mode  of  life  in  some  respects  is  better,  than  in  Germany.  But 
there  is  a  considerable  amount  of  near-sight  in  this  country.  Three  hun- 
dred and  twenty-one  students  were  examined  by  Dr.  Derby  on  entering 
Amherst  College,  and  35.9  per  cent  were  found  short-sighted.  One  class 
entered  with  44  per  cent  and  graduated  with  50  per  cent.    In  brief,  although 
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we  have  less  absolute  near-sight,  still  that  which  we  have  is  of  the  same 
nature  and  tendency ;  it  is  engendered  by  study,  and  is  increased  by  con- 
tinued study  as  rapidly  as  in  Germany. 

The  percentages  of  near-sight  in  2,500  public  school  children,  examined 
by  Drs.  E.  C.  Loring  and  R.  H.  Derby,  in  New  York  city,  were  3.5  for 
the  youngest  classes  and  26.78  for  the  oldest.  The  poverty  of  blood  and 
weakness  of  fibre  which  are  produced  by  bad  ventilation  and  over-heating 
contribute  to  the  causes  of  near-sight  in  no  inconsiderable  degree.  The 
point  of  most  immediate  interest,  however,  is  the  amount  and  distribution 
of  light  in  school-rooms. 

Certain  fashions  in  architecture  interfere  with  the  requirements  of 
airing  and  lighting.  Pointed  windows,  heavy  mullions,  buttresses  and 
cornices,  may  do  so.  In  all  styles,  except  that  based  upon  practical  use- 
fulness, the  size  of  and  position  of  windows  are  subordinated  to  architec- 
tural effect.  Small  sized  windows  are  employed  to  produce  an  effect  in  the 
facade,  in  that  domestic  classic  style  which  was  so  much  in  vogue  in  the 
early  part  of  this  century,  and  which  has  left  traces  upon  our  school 
architecture.  A  frieze,  in  a  classically  proportioned  house,  occupies  a 
band  of  several  feet  in  width  below  the  eaves,  which  must  be  kept  sacred 
from  such  vulgar  uses  as  that  of  windows.  The  frieze  may  not  be 
actually  there,  but  a  place  is  left  for  it,  a  blank  ribbon  of  wood  or  stone 
above  the  brick  wall  and  the  window-heads.  Classic  usage  requires  a 
strict  subordination  of  windows ,  one  might  almost  say,  a  suppression. 

In  certain  places  there  prevails  the  singular  custom  of  making  the 
upper  story  much  higher  than  the  lower.  For  example,  in  Rochester, 
School  No.  19,  the  distance  from  the  top  of  the  glass  to  the  ceiling  is  28 
inches  in  the  first  story  and  78  inches  in  the  second.  The  High  School 
at  Binghamton  has  four  stories,  the  height  of  which,  beginning  at  the 
bottoiti,  is  respectively  14,  15,  16,  17  feet.  This  practice  is  related  to  the 
custom  of  using  the  upper  story  for  a  large  hall  or  assembly,  but  it  has 
been  retained  (from  habit  ?)  in  cases  where  there  is  no  such  hall.  It  has 
the  advantage  of  airiness,  but  the  architects  have  not  seized  the  full 
advantage  of  the  arrangement  by  carrying  the  windows  up  near  the  ceil- 
ing. A  certain  loss  of  light  results,  which  is  seriously  felt  in  certain 
cases,  as  in  that  of  the  High  School  at  Rome  in  Oneida  county  (a  classic 
structure). 

Glass  sliding-doors  are  still  in  frequent  use  in  some  places,  but  I  am 
inclined  to  think  that  they  are  going  out  of  fashion.  It  is  doubtless 
supposed  that  they  give  aid  in  lighting  the  rooms ;  but  this  is  very  ques- 
tionable. 

During  the  inspection  of  school-buildings,  conducted  under  the  orders 
of  the  Committee"  on  Public  Institutions,  in  1881,  many  buildings  con- 
taining glass  sliding-doors  were  seen,  and  compared  with  those  of  similar 
plans  which  have  no  such  partitions.  As  a  result,  it  has  seemed  desira- 
ble, not  merely  to  express  disapproval  of  the  glass  partition  plan,  bift  to 
^ive  some  illustrations,  and  explain  the  reasons. 

From  a  theoretical  point  of  view,  we  must  consider : 
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1.  That  the  glass  in  the  partition  reflects  a  part  ol  the  hght  and  throvf 
it  back  out  of  the  window. 

2.  That  it  absorbs  a  part. 
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PIQ.  17.    School  No.  13,  Rochester,  Second  floor.    Division  into  five  equal 
ffaee  partitions.    Very  poor  light  and  diminished  ventilation  in  three  interior  rooms. 

3.  That  it  allows  a  part  to  pass  straight  through  and  out  by  the  windows 
of  the  opposite  side  of  the  room  or  house.  To  this  add  the  fact,  that  in 
examining  the  plans  of  houses  where  glass  partitions  are  used,  we  find 
that  there  is  not  generally  light  enough  to  supply  each  separate  room 
supposing  the  partitions  to  be  solid  wails  ;  from  which  we  are  entitled  to 
infer  that  the  planners  thought  that  the  supply  was  increased  by  using 
glazed  partitions.  Figure  17  will  illustrate  this.  No  one  could  suppose 
that  the  architect  intended  to  illuminate  those  long  slips  of  rooms  by 
two  moderate-sized  windows  at  one  end ;  but  in  reality  the  light  docs 
come  almost  wholly  from  that  quarter  in  all  the  inner  rooms. 

4.  In  brief,  the  total  amount  of  light  available  in  the  case  of  glass  par- 
titions is  no  greater  than  in  that  of  white  solid  partitions.  The  white 
wall  does  not  waste  any  more  light  than  glass  does.  The  light  thatg^* 
through  glass  to  an  inner  room  is  light  that  is  needed  in  the  outer  ro^''^' 

Figure   18  shows  a  more   recent  plan,  which   looks  attractive.       * 
middle  room  of  three  receives  liijht  from  the  rear  and  two  sides.     V^ ^ 
does  it  not   receive  enough  ?     The  answer  is  a  two-fold  one :  First         . 
cause  so  much  side-light  is  cut  off,  and  second,  because  the  side-ligh^^ 
so  distant  and  slanting. 

I.  To  a  person  standing  in  A  (see  fig.  20)  the  objects  in  B  seem  1^^ 
distinct  than  those  in  A.  A  part  of  the  light  is  thrown  back  from  t 
glas9»into  A,  as  we  may  see  by  the  reflections  on  the  sash.  The  ccili 
and  floor  of  B  are  darkened  by  the  wooden  frame  work,  and  the  groove — 
beams  in  which  the  doorheads  slide.  A  person  at  B.  notices  an  increase 
in  the  Hght  when  the  sash  is  opened. 
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;ide-light  from  the  window  at  A  cannot  be  expected  to  be  of  much 
ond  the  width  of  A.  It  strikes  B  too  obliquely.  The  simple  rule, 
wance    for 

>  t  ha  t    no 
shall  be 

i   to    throw 

>  a  horizon- 
mce  greater 
nee  and  a 
height,  sup- 
its  head  to 

;e  near  the 
The  dia- 
epresents  a 
rooms,  each 
four  feet 

id  fourteen  feet  high.     The  window  head  is  three  feet  from  the 
and  eleven  feet  f lom  the  floor  (as  is  very  often  the  case) ;  the 

light  may  be 
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Schobl  No.  S4,  Rochester.     Three  tooma  39  feet  long , 
with  f  1as«  partitions. 
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sufficient  as  far 
as  the  mark 
S  on  the  floor. 
If  the  house 
Stan  ds  on  a 
large  lot  with 
a  wide,  open 
outlook,  the 
inner  seats,  in 
A.  will  be  well 
lighted ;  but  in 
an  average 
stre  e  t .  with 
houses  of 
moderate  size 
opposite,  they 
will  be  poorly 
lighted.  A 
1  of  the  light  in  B  will  be  very  poor,  indeed.  Finally,  the  light  that 
irough  from  A  to  B  is  chiefly  lost  to  A  ;  if  a  smooth  white  wall 
)ut  instead  of  the  glass  sliders,  the  wall   would  throw  the  light 
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9.  School  No.  26,  Rochester;  built  1879;  first  floor.  Here 
an  evideot  attempt  to  remedy  a  defect  in  such  a  plan  as  that 
8.  The  middle  room  is  of  the  same  sixe  ns  the  others,  but 
kvindows  all  at  one  end;  a  great  gain  as  compared  with  No. 
inferiority  of  B  to  A  and  C  is  still  evident,  however. 
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3.     Diaf  ram  of  three  rooms  in  Pig.  19,  in  perpendicular  section  ;  ' open  spaces  at 
ht  and  left  represent  windowi;  dotted  lines  represent  glass  between  rooms. 
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back  upon  the  desks  in  A.      This  part  of  the  light   is  really  needed, 
and  it  is  most  needed  just  where  it  conies,  at  the  back  of  the   room 


/ 
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PIG.  31.  Cross  section  of  room  with  sloped  inner  waSlw 
with  a  ray  of  light  reflected  from  wall. 
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A  good  deal  is  gained  by  slanting  the  innc 
wall  (where  that  is  feasible)  so  as  to  throw  tH  ' 
light  more  directly  downward,  as  in  figure  ^s. 
The  writer  has  knowledge  of  one  room  in  t 
Albany  High  School  which  is  a  favorite  wi 
the  pupils  for  this  reason.  But  even  an  uprig 
wall  is  of  much  value  as  a  light  giving  surface- 
OThe  ceiling  is  of  great  importance  in  this  r 
spect,  and  must  not  be  cut  up  by  cross-beam 
it  should  be  white,  while  the  walls  are  tint 
very  slightly  in  some  neutral  color. 

If  the  three  rooms  represented  in  figure 
were  thrown  into  one,  the  result  would  be  li 
figure  22,  which  represents  one  room  in  t 
Syracuse  High  School,  seventy-four  (74)  f< 
in  width  (E  F),  and  fourteen  feet  high(D  E). 
ray  of  light  is  supposed  to  enter  at  the  top  o 
the  left-hand  window  (R),  and  to  divide  intc^ 
three  parts.  The  first  part  (A)  is  ten-twelfths^ 
of  the  whole,  and  falls  on  the  desks  in  the  left-- 
hand half  of  the  room.  One-twelfth  (B)  passed 
to  the  desks  in  the  other  half,  and  the  remain-^ 
ing  twelfth  (C)  goes  out  at  the  opposite  win-  " 
dow.  The  object  of  the  figure  is  to  show  how 
unimportant  a  fraction  of  the  whole  light  from 
any  given  window  reaches  the  distant  parts  of 
such  wide  room.  If  a  glass  partition  were  set 
up  at  G,  the  amount  passing  through  could 
Pio.aa.  Perpendicular  section  not  be  more  than  one-sixth  of  that  which  is 
•f  Syracuse  High  School,  from  diffused  ill  the  left-hand    room,  even  leaving 

side  to  side.  ^     .  ,         ,  \  .   .  ** 

out  of  the  account  the  obstruction  caused  by 
the  frames  and  the  glass  itself 
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By  carrying  out  the  idea  further,  we  may  enlarge  the  desk  at  G,  and 
may  represent  in  figure  23  the  extreme  slant  at  which  rays  of  light  will 
strike  the  desk,  so  that  a  small  object  casts  a  shadow  over  the  whole  lid. 
Id  figure  23,  however,  the  light  is  represented  as  coming  from  the  direc- 
tion of  the  middle  of  the  window,  in  order  to  get  an  average  result.     In 
a  room  thirty-six  feet  wide,  the  inside  row  of  desks  is  in  such  a  position. 


Fia.  23. 


F 


The  most  valu- 
able light  is  that 
coming  from  the 
center  and  upper 
part  of  the  room 
or  window.  The 
more  perpendicu- 
larly it  strikes,  the 
better.  Therefore, 
the  window-heads 
ought  to  be  as 
near  the  ceiling  as 

Pio.  M.  School  .t  Hoooick  P.U..  possible;    that    is 

^'thitj  six  inches  or  thereabouts. 

•^  few  more  illustrations  of  imperfect  lighting  may  profitably  be  added. 
^-  24  represents  a  school  at  Hoosick  Falls.  The  two  rooms,  which 
^iistitute  one  floor,  are  each  thirty-five  by  thirty  feet  in  size.  A  sliding 
?»as^  partition  throws  both  into  one,  for  the  purposes  of  exercise  in 
^"^^nion.  This  presupposes  that  the  scholars  face  the  same  way  in  both 
"^'^ia.  The  windows  at  F  F  are  necessarily  closed,  and  the  light  in  B 
^^^nics  insufficient,  the  combined  area  of  the  glass  equaling  one-four- 
^*^th  of  the  floor  space.     Other  instances  of  facing  the  light  for  a  simi- 
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lar  reason  are  shown  in  figs.  25,  29-32,  and  others,  where,  as  usual,  th< 
arrows  show  the  direction  of  the  facing. 
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PIG.   35.    School  No,   xo,  Rochester,   third  floor. 


Fig.  26,  represents  four  rooms  in  the  upper  story  of  school    No.  i<V 
Rochester.     The  corridor  occupies  the  left  hand,  but  is  not  given  in  thc*^^    « 
drawini?.     The  four  rooms  are  entered  by  an  alley  between  crlass  sash-^^^ 


drawing.  The  four  rooms  are  entered  by  an  alley  between  gl 
work.  The  partitions  between  A  and  B,  Cand  D,  are  of  glass.  A  and  C 
are  poorly  lighted  ;  A  especially  so,  since  all  the  light,  with  the  exception 
of  a  little  from  the  windows  in  B,  comes  from  directly  in  front.  There 
are,  of  course,  windows  on  the  outer  corridor  wall ;  they  may  be  said  to 
be  thrown  away  for  the  purpose  of  lighting  the  rooms,  and  the  same 
criticism  applies  to  figures  17,  18,  19. 
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The  arrangement  is  an  extremely  bad  one.  Even  the  shaft  (for  ven- 
ation) is  so  situated  as  to  take  the  place  of  one  window,  and  the  towers 
idicated  by  indentations  at  the  corners)  take  the  place  of  at  least  one 
ndow  each. 


PIO.  96.    Type  of  a  school-house  with  none  but  corner  rooms. 

is  easy  to  see  how  this  plan  might  have  been  changed.  The  hou^e  is 
arly  square,  and  the  dimensions  would  easily  admit  of  four  oblong  rooms 
a  floor,  with  the  entry  or  hall  running  straight  through  between.  Upon 
s  plan  are  built  schools  No.  15,  Rochester^  and  21,  Albany,  both  at 
i^sent  fairly  well  ventilated,  owing  in  large  measure  to  the  arrange- 
rnt  which  gives  thorough  ventilation  of  the  halls,  assigns  to  each  room 
o  exposed  surfaces,  and  does  not  allow  any  two  class-rooms  to  come 
contact      The  scheme  is  illustrated  in  Fig.  26. 

The  difl!iculty  in  the  case  of  corner  rooms  is,  that  either  the  scholars  or 
L*  teacher  must  face  the  light.  To  many  teachers  this  is  a  serious  evil, 
jury  may  easily  be  inflicted  on  the  eye-sight.  If  the  teacher  is  much 
iployed  in  work  with  the  blackboard,  and  the  maps,  and  reading-charts, 
d  is  more  on  her  feet  than  in  the  chair,  the  difficulty  maybe  overlooked. 
It  if  obliged  to  sit  while  conducting  lessons  or  overseeing  study,  she 
ould  be  protected  by  a  screen.  Such  a  screen  is  in  actual  use,  and  is 
uch  prized  in  all  the  rooms  of  the  Albany  High  School.  There  are  two 
tterns,  one  wholly  of  wood,  the  other  a  wooden  frame  covered  with 
Dth  and  sliding  on  an  iron  bar  with  a  heavy  foot.  (Figs.  27.  28.)  They 
e  placed  on  the  desk  in  front  of  teacher.  The  ideal  school-room  is  one 
th  only  one  exposed  side,  whereby  the  most  uniform  illumination  is  se- 
red.     (Fig.  8.) 
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PIG.  97. 


PIG.  as. 


Country  schools  are  apt  to  be  incorrectly  lighted.  But  few  are  so  badly 
off  as  this  octagon  (fig.  29),  where  each  scholar  faces  three  windows  and 
stove,  or  the  oblong  (fig.  30),  where  the  case  is  nearly  similar. 
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PIG.  zo. 


The  principle  that  scholars  should  never  face  a  light  when  at  work  is 
violated  in  the  case  of  a  long  room  {fi^.  31)   in   the   Union  school  at 

Schenectady.  Here  are 
seated  one  hundred  and 
fifty  scholars  of  nearly 
adult  size,  all  facing  in 
one  direction.  Those 
who  occupy  the  forward 
part  of  the  room  "are 
under   great    disadvan- 

PIG.  31.    Schenectady  Union  School.  tages,  aS  the  light  whlch 

comes  from  the  rear  is  distant,  and  that  in  front  is  near.  The  room 
measures  sixty-seven  feet  by  twenty-seven  feet.  The  building  was 
originally  a  college. 

In  the  newest  school  in  Schenectady  the  scholars  turn  their  backs  upon 
a  blank  wall  and  face  windows.     (Fig.  32.) 

From  Brock  port  State  Normal  School  are  selected  two  cases  of  bad 
lighting,  which  is  dependent  on  the  great  width  of  the  structure.      It 
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would  be  hard  to  re-arrange  the  inner  partitions 'so  as  to  give  good 
lighting.    Fig.  33  is  a  room  used  for  class  work,  56  by  34  feet,  having 

all  five  windows  at  one  end. 
Fig.  34  gives  a  room  devoted  to 
drawings  with  the  windows 
similarly  placed  ;  it  is  34  feet 
square.  And  as  an  instance 
where  the  occupants  consider 
the  light  superfluously  abun- 
I  dant.  Fig.  35  is  a  recitation 
.     «   ^ «.         -  room  in  the  third  story,  32  by 

FIG.  3a.    ScheDecUdy,  Park  Place.    Pacinir  VbgliX    o     t     ^         .a^t_     /s  7    JT 

needlesaly.  '^     ^®®t»    ^ith     flVe     WindoWS, 

having  a  glass  area  —  1-5.3  of 
the  floor  area,  with  a  free  sky  in  front.  The  area  of  glass  in  Fig.  33  is 
1-16,  and  that  in  Fig.  34,  1-9.6  of  the  floor  area.     These  instances  arc 
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FIQ.  33.  (Defective  lighting.)  Room  36x34 
with  5  windows  at  one  end.  Brockport  Normal 
School.  Windows  badly  placed  and  insufficient 
(glass  area  —  x-x6  of  floor  area). 


FIQ.  3A.  (Defective  lighting.) 
Room  34  feet  souare,  with  s  win- 
dows. Badly  placed,  inaumcient. 
Brockport  Normal  School.  Used 
for  drawing  and  writing.  (Glass 
area  —  x-9.6  of  floor  area.) 


confirmatory  in  a  general  way  of  the  principle  that  glass  surface  should 
equal  from  1-5  to  1-6  of  ^the  floor  surface  in  all  but  exceptionally  open 
places. 

Fig.  36  is  a  room  50  by  35  feet,  lighted  on 
three  sides.  The  large  platform  is  placed 
opposite  the  door,  hence  the  scholars  must 
face  four  windows.  For  the  case  of  this  badly 
arranged  room  the   remedy  is  simply  to  re- 

Jf.')%Xm^i8!w'iiyow^2d:  ^'^^^^  ^^^  position  of  the  pupils.  This  would, 
vantageousiy  placed,  glass  area  however,  give  discomfort  to  a  teacher  unless 

«"  1-5*3  of  floor  area,  and  the  room  ^  , 

looks  fully  apon  the  sky.  a  screen  were  used. 

Fig.  37  is  an  old  building.  The  lighting  of  the  main  room  is  excessively 
bad.  Nearly  one  half  (the  rear  18  feet),  has  no  windows,  and  the  scholars 
face  three  windows.  It  is  not  feasible  to  reverse  the  seats  for  that 
would  bring  the  teacher's  desk  to  D,  which  is  quite  in  the  dark  and  faces 
three  windows.  The  upper  story  is  curiously  divided  (fig.  38),  with  one 
room  of  very  singular  proportions:  8x23  feet. 
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Fig.  39  is  a  one-story  brick  school  at  Brock  port.  With  only  three  rooms, 
there  are  provided  three  entrances  (R»  T,  W  are  the  vestibulesX  Room 
C  is  badly  lighted.  Lighting  has 
been  sacrificed  to  the  symmetry  of 
the  plan.  The  south  side  of  room 
C"  ought  to  have  those  windows 
which  could  have  been  accomplished 
by  moving  R,  S,  T,  to  the  left,  and 
making  T  smaller.  Room  A  has  one 
supel^uous  window  on  the  right,  1 
which  embarrasses  the  occupants. 

The  corridor  ought  not  to  occupy 
the  side  of  a  house,  unless  that  side  piQ.  jg.  (Defective  lighting.)  Room  50 
is  known  to  be  undesirable  for  fur-  seas'-  Schoinn  face  four  windows,  which 
nishing  light.     Exceptions  may  be  have  to  be  darkened.   The  width  of  15  feet 

J,  Ir    ^        '  T^       *n  middle  of  room  ia  imperfectly  lighted  by- 

made  under  fit  Circumstances.      But  ,ide  windows.    (Rochester,  No.  ..) 

when  a  house  is  placed  on  a  narrow 

lot,  under  circumstances  which  make  it  even  possible  that  the  side  lots  majr 

be  built  upon,  it  is  folly  to  waste  the  best  light  (that  on  the  street-fronU 
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Fia.  38. 


in  cities,  may  be  called  such)  by  occupying  it  with  corridors.  If  it  be 
thought  necessary  to  use  narrow  lots,  they  should  at  all  events  run  back 
to  the  next  street.  But  the  necessity  does  not  exist  in  any  non-metro- 
politan city. 

One  of  the  chief  recommendations  of  a  plan  like  that  of  fig.  26  is  the 
freedom  of  exposure  to  the  sun's  direct  rays.  Comer  rooms  are  whole* 
some  to  live  in,  and  it  seems  undesirable  to  occupy  that  part  of  thepla^ 
by  staircases,  as  in  fig.  40. 

It  will  be  a  useful  exercise  for  any  one  who  is  concerned  in  the  plan  for 
a  new  school,  to  take  some  of  the  outlines  here  given,  and  try  to  alter 
them  in  accordance  with  just  principles.  Take  fig.  40  with  its  simple  ob- 
long form,  and  try  to  redistribute  it  ;  with  straight  halls  going  clean 
through,  with  corner  rooms  as  many  as  convenient;  with  the  oblong  fig'*^ 
preserved  in  each  room  if  possible  ;  with  600  square  feet  floor  to  each,  or 
nearly  that,  and  more  if  wished  ;  with  dressing-  rooms  of  sufficient  si^e 
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PIQ.  39.      Brockport  Common  School,  floor  plan. 

properly  lighted;  with  no  room  so  packed  as  to  touch  other  rooms 
^^^<>re  than  two  sides. 


Plan  of  a  Model  School- Room. 

» ne  dimensions  of  rooms  for  study  should  not  be  excessive  in  either 

""ection.     Very  large  rooms  cannot  be  h'ghted  from  one  side,  which  is 

'Sirable  to  avoid  cross-light.     If  both  sides  are  used  for  windows,  the 

holars  necessarily  receive  light,  one- 

ilf  from  the  right  hand  and  one-half 

>m  the  left.     The  former  is  objec- 

nable  in  writing  or  drawing  because 

;   hand  throws   a   shadow  on    the 

^.     The  ideal  room  is  lighted  from 

e  side  only  (Fig.   8),   and    its  size 

limited  by  this    condition  ;    for  the 

ght    of    such     a    room     cannot   be       PIQ.  40.    A  room  well-thaped  for  Imper- 

ced  at  more  than  fourteen  feet,  and  *=«p***>*«  ventilation,  or  for  quick  change  of 

^  i:^:4>«   ak^  .,    ,  ,  .  ,^,        .    ,       air  when  desired.    Two  doors,   four  win- 

S  limits  the   available   width  of  the  dows.    Pupil,  face  in  the  direction  of  the 

>m  (equals  one  and  one-half  times  arrow. 

5  height  of  windows)  to  twenty  or  twenty-one  feet.     The  width  of   an 

le  being  added  on  the  inner  side  gives  twenty-four  feet  as  the  maximum 
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desirable    width  for   an  ordinary  sciiool-room.     Tht  dimension  in  t 
otiier  direction  may  be  greater  but  is  limited  by  the  need  of  having  a 
the  children  read  words  on  the  blackboard.     Thirty-two  by  twenty-fou 
and  fourteen  in  height,  gives  a  cubic  space  of  10,751.  '. 

The  next  step  is  to  ascertain  ho 
many  scholars  may  safely  be  pi 
in  the   room.     That  depends  on  th 
amount  of  fresh  air  that  can  be  intro— 
duced.     It  may  be  assumed  that  it  will 

not  cause  dangerous  draughts  to  brini 
in  enough   air  (in   suitable   ways) 
change  the  entire  atmosphere  once  1 
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ten  minutes,  or  six  times  in  an  hour. 
The  hourly  supply  is  therefore  64,51 
cubic  feet  of  fresh  air.      Divide  thi 
by  1,800,  the  quantity  assumed  as  fc-^ 
quired  by  each  schoo'boy,  and  it  fol —  ' 
lows  that  thirty-six  pupils  can  be  wc — -  - 
commodated  with  sufRcient  fresh  nitr^ 
in  that  room.    In  this  case  each  scholar^s^ 
has  300  cubic  feet  of  space,  and  21 1-3 
square  feet  of  floor- space. 

If  we  assume  that  air  may  be  ad- 
mitted more  rapidly,  viz.,  so  as  to 
change  the  contents  of  the  room 
eight  times  in  an  hour  (which  is 
probably  near  the  maximum  of  safety), 
the  result  is  forty-eight  pupils  and  226  cubic  feet  of  space  to  each. 

If  a  larger  class  must  be  accommodated,  the  room  may  be  lengthened. 
A  room  25x35  accommodates  fifty-four  pupils  with  the  above  allowance. 
The  committee  of  award  in  the  competition  for  the  prize  for  the  best 
school-house  plan  (offered  by  the  "  Sanitary  Engineer  ")  assigned  fifteen 
square  feet  of  floor  area  as  the  minimum  for  each  scholar,  and  the  max- 
imum height  of  rooms  as  fourteen  feet,  making  a  minimum  of  210  cubic 
feet  of  space  with  this  height,  196  feet  with  a  height  of  thirteen  feet,  an' 
so  on. 
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PIG.  40. 


School  Desks  and  Seats. 

There  is  difficulty  in  ascertaining  what  is  wanted  in  the  case  of  th^ 
articles.     Some  think  that  ease  and  a  comfortable  support  for  the 
constitute  the  chief  object  of  a  seat ;  they  naturally  prefer  a  seat  whi 
tilts  back  a  little,  or  compels  the  reader  to  do  so.     Others  wish  the 
of  sitting  upright  to  be  enforced  by  the  construction  of  the  seat  and  des 
the  inferences  drawn  from  this  postulate  are  various,  some  wishing  to 
away  with  chair  backs  altogether,  and  others  allowing  a  support  only 
far  up  as  the  middle  of  the  back,  while  a  narrow  strip  for  the  spine  aloi 
is  used  in  some  (foreign)  patterns. 
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The  writer  would  beg  to  be  excused  from  deciding  between  these  con- 
flicting views.  The  truth  seems  to  be  that  it  is  desirable  for  children  to  be 
taught  how  to  write  in  an  erect  attitude,  and  that  certain  of  the  school 
chairs,  with  sloped  and  curved  backs,  which  are  now  so  common  in  mod- 
ern schools,  do  not  assist  in  doing  this,  but  have  rather  the  contrary  effect 
of  tempting  to  slide  into  a  semi-recumbant  posture.  Such  chairs  are  not 
the  best  to  write  in,  however  comfortable  for  reading.  Drawing,  copying, 
ciphering,  written  exercises,  writing  (spelling)  from  dictation,  writing  in 
copy-books,  and  the  use  of  dictionaries,  all  require  an  upright  position. 
The  shape  of  a  Mexican  saddle  may  suggest  something  when  we  are  try- 
ing to  fix  on  the  proper  school  seat.  The  lower  half  or  third  of  the  trunk 
is  the  part  which  needs  firm  support,  and  the  lower  eight  or  ten  inches  of 
the  back-rest  is  the  most  important  portion. 

The  desk  is  used  for  two  very  distinct  purposes.  In  writing  it  must  be 
nearly  flat,  and  its  edge  should  project  an  inch  or  two  over  the  front  edge 
of  the  chair  (supposed  to  be  of  ordinary  width),  and  the  height  should  be 
convenient,  so  that  the  arms  may  slide  easily  over  it  without  raising  the 
shoulders.  Too  great  height  of  the  lid  is  a  common  foult.  In  readings 
however,  it  is  convenient  to  have  the  desk  lid  tilted  a  good  deal  to  form 
a  suitable  book-rest.  Desks  are  now  made  (very  cheap  and  good)  which 
enable  the  scholar  to  make  the  change  at  will. 

A  point  much  neglected  is  the  height  of  the  seat  for  little  children,  who 
i^ften  have  to  sit  with  their  feet  off  the  floor.  Foot- rests  are  needed  in 
«nost  young  classes. 

A  desk  placed  too  far  from  the  seat  compels  the  pupil  to  lean  the  body 
z^rward,  elbows  on  the  desk,  in  postures  which  are  apt  to  become  injurious 
^3  the  symmetry  of  the  body.  There  should  not  be  room  enough  to  stand 
^stween  desks  and  chairs  ;  on  the  contrar}',  as  before  said,  the  former 
■"^ould  overlap  the  latter. 

The  development  of  near-sight  is  aided  by  desks,  seats  and  habits  of 
"Siting  or  writing,  which  bring  the  head  into  a  bent  position,  and  the  eyes 
^:^se  to  the  paper.  These  habits  of  attitude  are  extremely  common, 
'^^  d  nothing  is  more  troublesome  than  the  constant  effort  to  correct  them. 
"^  fact,  nature  will  assert  herselfin  spite  of  our  efforts,  and  the  best  plan 
^3y  be  to  cut  short  the  time  for  writing,  or  to  interrupt  it  by  a  minute 
^^  Toted  to  calisthenics.  In  fact,  protracted  sitting,  or  confinement  to 
^  ^  single  posture  for  more  than  a  few  minutes  is  injurious  to  young 
^  ildren.  The  circulation  is  made  stagnant.  Odd  or  distorted  attitudes 
^  ^::orae  more  so,  and  the  effort  to  maintain  a  correct  posture  becomes 
some. 


Site  of  the  School-house. 

Xt  may  not  be  amiss  to  call  the  attention  of  trustees  to  the  advantages 
choosing  wholesome,  sunny,  sheltered  spots  of  ground  for  school 
^tidings.  It  cannot  be  said  that  their  duty  is  done  when  they  have  pro- 
*^ed  a  good  house ;  the  surroundings  also  (as  far  as  can  be  controlled) 
^^^ht  to  be  such  as  will  conduce  to  the  moral  and  physical  well-being  of 
-^ildren.     Low  grounds,  where  mists  prevail,  and  high  bleak  spots  arc 
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alike  to  be  avoided,  if  practicable.  The  science  of  drainage  is  now  so 
generally  understood  that  it  cannot  be  necessary  to  have  a  "wet  cellar/' 
except  in  rare  cases;  and  in  such  cases  the  site  should  not  be  used.  In 
damp  sites,  the  flow  of  underground  water  toward  the  cellar  may  be 
intercepted  by  a  trench  containing  drain  tile  outside  the  foundation,  sunk 
somewhat  lower  than  the  level  of  the  cellar  floor ;  the  drain  communi- 
cates with  pipes  which  leads  the  water  elsewhere.  Solid  cellar-walls 
coated  outside  with  coal  tar  may  be  used.  Good  asphalt  flooring  is  desira- 
ble; common  bricic  is  not  only  liable  to  be  damp,  but  often  grinds  to  dust 
under  the  feet.  A  trench  cut  across  the  floor  and  communicating  with 
the  outer  drains  will  take  of!  the  water  under  the  floor.  Such  a  trench 
may  be  filled  with  common  stones  and  covered  over. 

In  small  country  schools  the  practice  of  raising  the  school  floor  some 
two  or  three  feet  above  the  soil  is  often  followed,  and  is  always  to  be 
recommended  when  no  cellar  is  built.  In  the  wall  of  the  sub-floor  space 
openings  should  be  made  which  should  be  left  open  except  in  cold 
weather. 

An  ample  space  around  the  school  gives  dignity  to  its  effect;  and  it 
also  insures  good  light  —  a  point  which  is  one  of  the  most  difficult  to 
handle  properly  in  large  cities.     It  seems  strange  that  in  towns  of  a  hun- 
dred thousand  population,  or  even  less,  schools  built  a  generation  ago 
should  now  be  so  completely  shut  in  by  new  buildings  as  to  lose  more 
than  half  their  light ;  but  such  is  the  fact  in  more  than  one  place.    It  is 
an  inexcusable  want  of  forethought  to  build  with  only  six  or  a  dozen 
feet  of  margin,  and  with  no  guarantee  that  the  next  lot  may  not  soon  13^ 
occupied  with  a  high  building.     Every  city  hopes  to  grow ;  and  of  la** 
years  there  is  encouraging  evidence  that  cities  are  beginning  to  drawt^^* 
logical  inference  and  to  protect  their  schools  from  crowding.    Anoth*^^ 
point  liable  to  be  overlooked  is  the  prospect  of  a  street  becoming  a  gr^  ^^ 
thoroughfare  for  business.     It  is  a  terrible  nuisance  to  teach  in  a  ho«^  ^ 
near  a  noisy  street  in  hot  weather ! 

It  is  undesirable  to  have  the  building  closely  shaded  by  trees,  but  ^ 
neat  arxangement  of  small  trees,  shrubs,  grass,  and  even  flowers,  ad  ^cds 
greatly  to  the  respect  in  which  the  place  is  held.  Walks  may  be  coat^^" 
with  asphalt  or  laid  with  North  river  flags,  for  comfort. 

School  Work. 

Those  charged  with  the  care  of  children  should  bear  m  mind  ths:^^ 
while  well-directed  study  is  a  positive  benefit  to  health,  there  are  ccrta-*'* 
ways  in  which  the  studies  of  youth  are  sometimes  injurious. 

I.  Amount  of  Work, —  At  present  there  is  a  general  agreement,  or  soncm^ 
thing  approaching  to  it,  that  thirty  hours  of  study  and  recitation  a  W©^^*^ 
is  not  far  from  a  correct  standard  for  an  average  High  School  pupil.  ^^ 
colleges  forty  hours  are  entirely  compatible  with  health.  In  scho*^ 
below  the  grade  of  High  School,  fivQ  hours  a  day  for  five  days  in  *-*? 
week  is  a  standard,  which  should  be  greatly  Ussened  in  the  case  of  * 
youngest  pupils.  Home  study,  for  classes  averaging  less  than  twe*"*^ 
years  of  age,  is  in  many  places  thought  undesirable. 


I 


5  points  are  readily  understood  by  experienced  teachers,  and  their  I 

ment  may  be  left  in  non-medical  hands.    At  any  rate  the  writer  ■ 

)t  offer  further  discussion  of  them. 

length  of  sessions ;  physical  exercise;  and  recesses,  may  fall  more 
'  under  medical  direction.  It  is  quite  customary  for  schools  of  a 
adeto  sit  five  hours  continuously,  with  one  or  two  short  recesses, 
ler  the  pupils  are  the  better  they  are  suited  with  this  plan ;  and 
s  are  almost  always  pleased  with  it,  as  regards  their  own  comfort, 
bred  as  a  suggestion,  that,  for  children  under  ten  years  of  age,  the 
unsuitable,  both  as  requiring  too  much  and  too  contintwus  appli- 
The  long  session,  in  any  case,  ought  to  be  broken  up  into 
s  of  not  more  than  about  fifty  minutes  each.  At  the  end  of  every 
break  should  be  made,  which  after  the  first  and  third  hours  should 
of  calisthenics,  the  pupils  of  course  rising,  and  the  windows  being 
as  much  as  the  season  allows  during  the  exercise.  After  the 
and  fourth  hours,  recesses  of  ten  or  twenty  minutes,  for  play  and 
are  desirable.  During  the  latter,  no  child  should  be  allowed  to 
in  the  room ;  all  should  go  to  a  play-room  (light,  airy  and  com- 

0  or  play-ground,  under  a  teacher's  charge,  while  the  room   is 
yhly  aired, 
ibolition  of  recesses  has  become  a  popular  plan  of  late.     When 

1  has  two  daily  sessions,  it  may  be  an  advantage  to  shorten  them 
way —  riot  dispensing,  however,  with  a  five  minutes'  pause  in  the 
of  each  session.  For  little  children,  frequent  recesses  and  short 
5  (three  or  four  hours  a  day  in  all)  are  suitable, 
njurious  effects  of  the  use  of  tobacco,  and  other  forms  of  vicious 
nee,  are  considerable,  and  often  strike  a  teacher's  eye.  The  in-  j 
,  mental  inability  and  nervous  derangement  which  they  cause  are 

But  there  is  another  cause,  much  easier  to  ascertain,  and  much 
mediable,  which  is  perhaps  doing  more  harm  than  these  or  than 
;tudy."  I  refer  to  improper  habits  of  diet,  which  in  the  case  of 
children,  include  the  eating  of  candy  and  cake  at  lunch;  neglect 
r  lunch  for  long  sessions  of  five  hours;  occasionally  or  frequently 
g  breakfast;  and  drinking  immoderately  of  tea  or  coffee,  some- 
t  breakfast,  with  absolutely  no  food  to  accompany  it.  Would  it 
5ved  that  an  old  and  prosperous  Academy  allows  (or  did  lately 
I  vendor  of  candy  and  pie  to  occupy  a  part  of  its  building  for  the 
5  of, selling  these  articles  to  the  children  at  lunch?  Is  it  known,  or 
jn   inquired  about,  how  many  children   rise  in  the   morning  after 
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its  of  dissipation  and  poor  sleep,  and  sit  at  the  breakfast  table  only 
g  enough   to  swallow  their  tea  —  having  **no  appetite"  for  food? 

ey  go  to  school,  too,  with  no  proper  provision ;  they  have  money  to 

y  trash,  instead  of  a  wholesome  lunch;  they  *'  have  no  stomach  for  the 

rht"  of  school  work,  and  their  whole  behavior  shows  their  unfitness 
>r  work.     When  these  habits  are  connected  with  a  five-hours'  session, 
o  that  scholars  may  practically  have  to  fast  until  three  o'clock  P.  M.,  the 
;f!ect  upon  the  health  is  disastrous.    The  evil  is  definite  and  unquestion- 
able and  the  attention  of  school-authorities  is  earnestly  invited  to  it — 
Very  few  children  are  likely  to  be  injured  by  strong  liquors  during  the 
school  age ;  but  a  great  many  are  harmed  by  strong  tea  and  coffee — ar- 
ticles of  doubtful  use  for  minors. 

It  is  well  to  mention  the  fact  that  over-work  is  particularly  dangerous 
at  periods  of  rapid  bodily  growth  ;  or  while  the  S5'stem  has  only  partially 
recovered  from  the  shock  of  severe  illness ;  or  in  children  whose  nerves 
are  ill-balanced,  as  in  the  case  of  a  tendency  to  chorea  (St.  Vitus'  Dance). 

In  the  same  way,  over-work  must  be  avoided  with  especial  care  at  tke 
age  of  sexual  development.  This  subject  is  exceedingly  important,  and 
has  already  attracted  great  attention. 

Due  credit  being  given  for  each  of  these  points,  it  remains  true  that 
young  people  inflict  on  themselves,  in  the  pursuit  of  social  amusement 
and  the  practice  of  accomplishments  like  piano  playing,  an  amount  of 
strain  which  in  many  cases  is  the  sole  and  sufficient  cause  of  break-down. 
These  matters  are  beyond  the  teacher's  control. 

But  HI  one  point  it  seems  to  the  writer  that  school  authorities  are  not 
doling  their  duty,  namely,  the  physical  trainingof  young  people,  especially 
those  of  the  temalc  sex.  Not  that  school  governors  or  trustees  are  to 
blame,  but  rather  that  public  sentiment  is  nr)t  sufficiently  awakened  to 
the  need  of  such  training.  The  first  step  toward  a  right  training  maybe 
taken,  liowever,  by  any  teacher  who  understands  ordinary  calisthenics, 
and  can  get  permission  to  devote  half  an  hour  of  solid  time  two  or  three 
times  a  week  to  it.  Tlie  second  step  ros/s  money,  and  implies  the  employ- 
ment of  trained  instructors,  who  ought  to  have  good  salaries  for  their 
]ab()ri(jus  profession.  It  seems  as  if  there  were  no  other  remedy  for  the 
terrible  want  of  physical  exercise  and  development  which  is  visible  in  oor 
own  cities,  especially  among  girls. 

Finally,  there  is  no  doubt  that  many  teachers  are  severelly  strained  by 
their  work.    School  boards  ought  to  consider  this  point  in  reference 
to  present  programmes,  and  prospective  improvements  —  the  latter  oftc 
involving  increased  labor  on  the  part  of  teachers.     Modern  methods 
teaching  involve  much  more  active  and  energetic  work  than  the  old  way  "^ 
Teachers  of  music  and  drawing  are  liable  to  be  either  carried  away 
enthusiasm  beyond  the  limit  of  their  strength,  or  else  to  be  fretted  a 
depressed  by  the  constant  contact  with  inartistic  natures.     In  short,  t 
teacher's  life  is  one  which  is  fully  exposed  to  the  dangers  of  overwoi 
about  which  so  much  is  said  in  the  case  of  children. 
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REPORT  UPON   THE    PUBLIC    SCHOOLS   OF 

SARATOGA  SPA,  N.  Y. 

[By  Richard  Prkscott,  M.  E..  Sanitary  Engineer.] 


May  <),  1885. 
T§tki  Secretary  of  the  State  Board  of  Health,  Albany,  N,  Y.: 

Snt— In  accordance  with  your  request,  I  have  inspected  the  public 
Khools  of  Saratoga  Spa,  N.  Y.,  and  have  the  honor  to  submit  the  follow- 
ii(  report  on  their  sanitary  condition  : 

There  are  nine  buildings  used  for  school  purposes,  being  Nos.  i  to  7 
iidusive,  the  High  School,  and  a  building  used  by  the  junior  department 
o^No.  3.  Six  of  these  buildings,  viz..  High  School  and  Nos.  i,  3,  4,  6  and 
7 ate  brick,  and  the  others,  Nos.  2  and  $  and  the  annex  to  No.  3  are  frame 
tactures.  The  High  School  and  Nos.  i  (in  part),  6  and  7  are  buildings 
veiy  well  adapted  to  their  use,  but  the  others  are  deficient  in  many  re- 
spects, sanitarily  considered,  as  will  be  referred  to  in  another  place.  The 
nispection  of  these  various  school  buildings  furnished  grounds  for  the 
blowing  conclusions. 

A.    Seating  Capacity. 

Talcing  as  a  standard  the  minimum,  limit  of  fifteen  square  feet  floor  area 

per  pupil  adopted   by  the  New   York  Sanitary  Engineer  committee  of 

|iM]geson  prize  school  plans,  and  assuming  the  number  of  pupils  to  be 

'"^presented  by  the  seating  capacity  of  the  rooms,  it  appears  that  schools 

^^.  I,  3,  4  and  7  are  over-crowded.    Thus  in  No.  1,  in  the  B  primary,  the 

*'>eais  10.2  square  feet ;  in  the  A  primary,  9.7  square  feet ;  in  the  C  junior, 

'3-38quare  feet;  in  the  B  junior,  13.7  square  feet;  in  the  A  junior  13.3  square 

*^;  and  in  the  grammar,  14.7  square  feet.     It  is  only  fair  to  state  that 

^^sidering  the  number  of  pupils  present  at  the  time  of  the  inspection, 

^  the  average  number  in  attendance,  or  even  the  maximum  of  attend- 

^'^Ce  for  the  year,  there  was  not  a  single  case  of  overcrowding  ;  never- 

^•^less  seats  are  provided  in  sufficient  numbers  to  exceed  the  limit  as 

^vcn  above. 

B.    Lighting. 

iTie  total  area  of  wmdow  surface  for  a  school-room  should  be  not  less 
^^n  one-fifth  the  floor  area,  and  would  better  be  considerably  in  excess 
^*  this  limit  In  the  schools  and  departments  under  discussion  the  rel- 
^^ve  proportions  are  as  follows  : 

?^fco61  No.  1 1-20;  1-9;  1-8 

?^liooI  No.  2 1-6;  1-8 

lool  No.  3 i«S-,  \-^\  \~9 
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School  No.  4 1-6;  1-7;  1-7 

School  No.  5 1-12 

School  No.  6 1-5 

School  No.  7 1-9;  i-io 

High  School i-io 

Annex  to  No.  3 1-4 

This  is  certainly  a  very  unfavorable  showing,  and  the  matter  is  made 
more  serious  by  the  fact  that,  except  in  the  high  school,  the  windows  are 
too  low,  that  is,  do  not  extend  as  near  to  the  ceiling  as  they  should.  In  the 
beautiful  high  school,  the  windows  of  the  main  study  hall  are  high  enough, 
but,  unfortunately,  the  architect  has  seen  fit  to  fill  the  upper  fourth  of 
•each  window  with  ornamental  stained  glass.  This  is  the  more  astonishing 
in  view  of  the  fact  that  the  building  has  been  erected  less  than  two  years. 

In  most  of  the  schools  the  pupils  are  seated  so  that  the  light  comef 

from  the  back  and  left,  or  from  the  back  and  both  sides.     In  a  few,  the 

light  comes  from  the  back  and  right,  and  in  two  rooms  the  pupils  face 

the  windows. 

C.    Heating. 

Nos.  I  (in  part),  2,  3,  5,  6  and  7  and  the  annex  to  No.  3  are  heated  bj     \ 
ordinary  stoves  which  are  placed  at  distances  from  nearest  seats  varying 
from  two  feet  in  No.  3,  grammar,  to  five  feet  in  No.  3,  annex.    In  two 
cases  only  the  stoves  were  provided  with  screens  to  shield  the  pupils  in 
the  vicinity. 

No.  I  (in  part)  is  heated  by  Ruttan  stove-furnaces  (see  paragraph  on 
ventilation). 

No.  4  and  the  high  school  are  heated  by  steam  ;  No.  4  having  direct 
radiation  throughout  and  the  high  school  a  combination  of  direct  and  i^' 
direct.  Several  of  the  rooms  in  No.  4  have  decidedly  more  radiati«*8 
surface  than  is  required.  The  arrangement,  too,  is  open  to  cfiiicis^ 
since  in  several  instances  (in  No.  4)  individual  coils  are  placed  partly  *^ 
one  room  and  partly  in  another. 

D.    Ventilation. 

With  few  exceptions,  the  schools  inspected  are  without  means  forV^*** 
tilation,  other  than  opening  doors  and  windows.  Nos.  i  (in  part),  ^»  ^ 
(and  annex),  and  5  are  without  any  ventilating  apparatus ;  No.  4  hm^ 
number  —  five  or  six  to  each  room —  of  six  inch  circular  registers  at  ^^^ 
and  bottom,  opening,  probably,  into  flues,  the  upper  terminal  of  which  co«^, 
not  be  found,  although  they  may  probably  open  into  the  roof  space ;  at  ^ 
events,  they  are  entirely  useless  and  no  attention  is  paid  to  them.  Ev^^ 
if  there  were  good  flues  with  a  good  draught,  the  registers  are  absur^^  ] 
small.  Nos.  6  and  7  are  provided  with  registers  six  inches  by  seven  inch 
at  top  and  bottom  opening  into  brick  flues,  four  inches  by  sixteen  iach< 
that  communicate  with  the  roof  space.  In  No.  6  there  are  two  six  in 
openings  in  one  gable,  while  in  No.  7  there  is  no  opening.  In  both  schooi 
the  upper  registers  have  no  cords  for  opening  and  shutting,  and,  as 
matter  of  fact,  are  never  touched.    The  lower  registers  are  **  fixed  "  in 
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morning  by  the  janitors  and  are  not  intentionally  disturbed.  Certainly  it 
could  make  but  little  difference  with  the  air  in  these  schools  whether  the 
registers  were  open  or  shut. 

Three  rooms  in  No.  i  are  heated  and  ventilated  on  the  Ruttan  system. 
In  each  a  hot  air  furnace  supplies  fresh  air  drawn  from  out  .of  doors, 
while  through  a  register  in  the  floor  the  foul  air  is  drawn  into  a  flue 
heated  by  the  furnace  smoke  pipe.     In  two  of  the  rooms  the  foul  air 
register  is  located  at  the  opposite  end  of  the  room  to  that  in  which  the 
furnace  is  situated,  and  opens  mto  the  general  space  beneath  the  floor  — 
Tthese  rooms  being  on  first  or  ground  floor — and  this  space  communi- 
flcates  with  the  ventilating  chimney.     For  some  inexplicable  reason,  open- 
ings have  been  made  through  the  walls,  connecting  these  sub-spaces 
ilh  the  outer  air,  thus  destroying  the  ventilating  process  and  seriously 
liminishing  the  heating  efficiency  of  the  apparatus.     The  location  of  the 
'oul  air  registers  is  faulty;  they  should  be  close  to  the  furnace  in.order 
o  realize  the  greatest  benefit  from  the  system.     In  the  third  room  —  a 
econd-story  room  — the  system  works  well  and  is  deficient  in  size  only. 
In  the  high  school,  each  room  has  one  or  more  indirect  heating  stacks 
■ipplying  fresh  warm  air,  and  a  number  of  foul  air  registers,  ten  inches 
y  fourteen  inches,  at  top  and  bottom,  'opening  into  narrow  brick  flues, 
<3me  of  which  communicate  with  a  chimney  fifteen  inches  by  twenty-six 
r-mches,  and  the  rest  with  the  roof  space.     In  the  cresting  on  the  ridge,  a 
mjmber  of  small  openings  give  egress  to  the  foul  air.     This  system  of 
^=^<2ntilation  is  extremely  imperfect,  and  in  certain  cases  of  calm  weather 
»  ■  »  list  become  nearly  inoperative.    The  supply  part  of  the  system  is  all 
^■^ht — could  not  be  improved,  but  the  equally  important  part  of  the  re- 
r^'^oval  of  vitiated  air  is  at  fault.    In  the  first  place,  the  flues  are  in  outside 
^^^a^lls  and  are  not  heated  ;  this  of  itself  is  a  serious  obstacle,  since  the 
^^^lumnof  air  in  a  flue  must  be  warm  before  it  will  rise  ;  and  in  the  second 
T^^5»ce,  the  general  roof  space  acts  as  a  partial  cover  to  the  flues,  tending 
*^^   diminish  the  velocity  of  the  rising  column.     In  two  rooms  the  indirect 
^^^^ks  are  supplemented  by  "  Jackson  "  grates,  which  is,  theoretically  at 
^■^jrrate,  a  good  plan.     The  grates  were  not  in  operation  at  the  time  of 
^■^^  inspection.     A  remarkable  feature  in  the  two  rooms  just  referred  to 
*^  t.hat  the  registers  to  the  indirect  stacks  are  in  the  floor  under  the  settees 
^*^^  consequently  more  or  less  covered  by  the  clothing  and  persons  of 
^^^  pupils. 

E.    Water  Closets  and  Privies. 

"l*he  high  school  is  provided  with  automatic  flushing  hoppers,  each  one 

^Xringitsone  independent  cistern,  and  all  are  in  most  excellent  condition. 

^5ive  never  seen  in  schools  elsewhere  more  satisfactory  laratory  appa- 

^^Kis environment  than  in  this  Saratoga  High  School,  the  concrete  floors, 

^^  partitions,  walls,  seats,  all  perfectly  clean  and  neat,  the  apparatus  all 

Ij^^lly  working,  the  rooms  spacious,  light  and  well  ventilated —  altogether 

^^nsider  it  a  model  establishment. 

-^U  the  other  schools  are  provided  with  privies,  and  all  in  an  abomin 
*^1^  condition.    In  most  cases  the  girls' privies  are  clean  as  far  as  the 
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wood  work  is  concerned,  but  the  boys'  privies  are  foul.  All  have  shallow 
vaults  and  are  usually  furnished  with  a  draw  box.  The  boxes  and  vaults 
are  cleaned  at  frequent  intervals,  and  chloride  of  lime  is  used  with  no 
sparing  hand,  but  a  privy  is  a  privy  still  and  nothing  more.  In  two  in- 
stances the  privies  are  very  close  to  the  schools  ;  at  No.  7,  for  instance,  it 
is  but  nine  feet  six  inches  from  the  part  of  the  building  used  by  the  junior 
department  and  fully  commanded  by  the  windows  of  this  room. 

Such  is  the  condition  of  the  Saratoga  schools  with  reference  to  the 
points  named;  and  it  remains  for  me  to  suggest  for  your  consideration 
such  improvements  as  the  circumstances  indicate. 

1.  It  will  be  well  to  reduce  the  number  of  seats  in  the  different  rooms 
until  there  shall  be  not  less  than  fifteen  square  feet  floor  surface  for  each 
seat.  This  will  be  accomplished  in  some  cases  by  exchanging  the  double 
seats  for  single  ones. 

2.  Xhe  small,  old  fashioned  windows  in  some  of  the  schools  should  be 
replaced  with  longer  ones  extending  as  close  to  the  ceiling  as  possible. 
I  strongly  urge  the  propriety  of  removing  the  stained  glass  from  the  high 
school  windows  and  setting  plain  glass  in  its  place.  The  room  may  not 
be  as  beautiful,  but  the  change  will  be  very  beneficial  to  the  pupils. 

In  the  two  rooms  where  the  pupils  face  the  windows  the  seats  should 
be  changed  without  delay. 

3.  The  heating  and  ventilating  should  be  parts  of  the  same  system,  and 
my  recommendations  will  accordingly  be  based  on  that  law.  In  No.  i, 
chart  and  C  primary  rooms,  where  the  Ruttan  system  is  used,  I  advise 
changing  the  position  of  the  foul  air  registers,  and  openii%  them  directly 
into  the  ventilating  chimney  at  the  same  time  cutting  off  all  communi- 
cation between  the  chimney  and  the  sub-space. 

In  all  those  school-rooms  using  stoves,  I  recommend  the  employment 
of  portable  furnaces  of  suitable  sizes,  taking  fresh  air  from  out  of  doors, 
while  the  removal  of  the  vitiated  air  would  be  accomplished  by  running 
the  stove  pipe  from  the  furnace  up  through  a  ventilating  shaft  formed  of 
wood  and  lined  with  tin.  Let  there  be  an  Emerson  cowl  at  top  of  shaft, 
and  let  the  smoke  pipe  extend  through  this  cowl  and  be  itself  fitted  with 
a  small  Emerson  or  with  a  "  Globe  "  ventilator. 

The  opening  from  the  room  into  this  shaft  should  be  at  the  floor  levc\ 
and  as  near  the  furnace  as  possible.     The  area  of  the  shaft  would  depenc^ 
upon  its  height  and  the  number  of  pupils  in  the  room.     The  shafts  i*^^ 
schools  having  more  than  one  room  may  be  clustered  and  the  partitiois     ^ 
made  of  tin  alone.     If  it  should  be  deemed  unadvisable  by  the  schoc;^^:^^ 
authorities  to  carry  out  this  plan,  I  suggest  that  the  stoves  be  jackete  '^^ 
with  galvanized  iron,  leaving  a  clear  space  of  about  six  inches,  and  K 
the  enclosed  space  be  connected  with  the  outer  air.     This  substitute  wil^ 
not  give  efficient  ventilation,  of  course,  but  it  will  introduce  fresh  air, an^ 
will  make  the  distribution  of  heat  more  nearly  uniform. 

The  problem  of  ventilating  school  No.  4  is  decidedly  more  difficult  o: 
solution  than  is  presented  by  any  other  school  in  the  place,  for  the  build-^^ 
ing  is  already  piped  for  direct  radiation,  is  of  very  large  lateral  dimension!^  ^ 
and  the  three  stories  are  entirely  unlike  in  plan.     I  submit  the 
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plan   of  treatment   as  one  tliat   will   certainly  be   successful,   although 
rather  expensive. 

Let  there  be  erected  at  each  rear  corner  of  the  building  a  brick  shaft, 
one  to  serve  as  fresh  air  shafts  and  the  other  as  foul  air  shaft.  Carry  the 
boiler  smoke  pipe  up  through  the  foul  air  shaft,  which  is  to  be  capped 
with  an  Emerson  cowl.  The  fresh  air  shaft  is  to  be  capped  with  an  intake 
cowl,  and  will  communicate  by  branch  ducts  of  tin  or  galvanized  iron, 
running  through  cellar,  with  the  indirect  stacks.  Let  there  be  a  small 
indirect  stack  for  each  study  room  and  a  tin  hot-air  pipe  extending  from 
the  stack  to  the  room.  Let  there  be  also  a  tin  pipe  extending  down 
from  each  study  room  and  communicating  fnially  with  the  foul  air  shaft. 
In  connection  with  these  changes,  the  amount  of  direct  radiation  in  the 
rooms  thus  ventilated  should  be  reduced  proportionately  to  the  heat  in- 
troduced with  the  fresh  air. 

In  the  case  of  the  high  school,  the  flues  in  the  walls  that  now  open  into 
the  general  roof  space  should  be  connected  at  top  with  two  or  more  flues 
extending  through  roof,  heated  by  steam  pipes  and  covered  with  Emerson 
cowls. 

4.  In  the  matter  of  water-closets  and   privies   radical  and   sweeping 
changes  are  imperatively  demanded.     I  believe  that  the  privy  is  an  in- 
stitution nowhere  else  as  strongly  to  be  condemned  as  when  forming  an 
^.djunct  to  a  school  house,  and  it  is  an  abomination  in  any  place. 

In  the  basement  of  school  No.  4  there  are  full  facilities  for  setting  up 
lavatories  such  as  are  used  in  the  high  school.  I  strongly  advise  that 
these  lavatories  be  duplicated  in  No.  4,  or  else  that  automatic  latrines  be 
Vised.  The  other  schools  may  be  divided  into  two  classes  ;  those  located 
i\ear  public  water  supply  and  sewers  and  those  not  thus  situated.  For 
the  first  class  I  advise  latrines  with  automatic  flushing  attachment,  placed 
in  an  inclosure  warmed  by  a  stove. 

The  present  privy  inclosures  may  in  most  cases  be  adapted  to  the  new 
plan  with  but  trifling  alterations.  The  heat  from  the  stove  pipe  may  be 
used  to  ventilate  the  inclosures.  For  the  second  class,  I  recommend  a 
modification  of  the  common  dry  earth  closet  as  follows :  Let  there  be  a 
capacious  box,  or  bin,  attached  to  the  privy  building  to  contain  drj^  coal 
ashes,  and  let  there  be  a  removal  box  under  the  seats.  Then  let  it  be  the 
imperative  duty  of  the  janitor,  not  less  than  twice  daily,  to  cover  all  ex- 
crement with  a  layer  of  ashes  at  least  two  or  three  inches  in  depth,  taking 
care  to  keep  the  contents  of  the  box  approximately  level. 

In  closing  this  report  I  venture  to  suggest  that  the  Board  of  Public 
Instruction  would  be  benefited  as  wc^uld  also  the  teachers  and  pupils  of 
the  schools,  if  the  teachers  had  brought  directly  to  their  attention  the 
general  physical  principles  governing  the  matter  of  ventilation. 

I  desire  to  express  my  appreciation  of  the  kindness  of  Messrs.  Cohen, 
Eddv  and  Olmstead,  school  commissioners,  who,  in  the  absence  of  the 
superintendent  of  schools,  accompanied  me  to  the  various  schools  and 
rendered  much  valuable  assistance. 
All  of  which  is  respectfully  submitted, 

RICHARD  BRESCOTT, 
78  Sanitary  Engineer, 


otS  AxxuAL  Report  of  thk 

Suggestions  by  Dr.  Alfred  L.  Carroll. 

Assuming  that  the  number  uf  seats  in  a  school-room   represents  the 
number  of  pupils  whom  it  is  intended  to  admit,  the  provision  for  cubic 
space  in  all  the  schools  described  by  Mr.  Prescott  is  insufficient,  and  in 
some  of  them  dangerously  so.     The  minimum  of  fifteen  square  feet  of 
floor-space,  with  a  ceiling-height  of  even  twelve  feet,  would  allow  but 
1 80  cubic  feet  for  each  inmate,  and  it  is  practically  impossible  by  any 
ordinary  methods  of  ventilation  to  maintain  reasonable  purity  of  air  in  a 
space  of  such  dimensions.    The  old  theory  tliat  children  needed  less  pure 
air  than  adults  is  now  generally  abandoned,  and,  even^where  rooms  are 
occupied  for  only  a  few  hours,  at  least  2,500  cubic  feet  of  air  per  hour 
should  be  supplied  for  each  person.     Most  modern  sanitarians  advise  that 
250  cubic  feet  should  be  the  minimum  allotment  per  capita  in  schools, 
and  this  would  demand  an  entire  change  of  the  air  of  the  room  ten  times 
in  each  hour  to  satisfy  the  most  moderate  requirements  of  healthy  respi- 
ration —  a  demand  which  no  common  mechanical  device  can  fulfill  in  cold 
weather.     It  is  thus  evident  that,  under  the  most  favorable  circumstances, 
the  atmosphere  of  school-rooms  is   k*ss  oxygenated  than  would  be  per- 
missible for  continuous  occupation,  and  for  this  reason  exceptional  care 
is  needed  to  preserve  purity  of  the  environment  and  to  prevent  access  of 
extraneous   contamination    from    faulty  conservancy- methods   or    other 
sources  of  pollution  of  soil  or  air.     But  in  most  of  the  schools  mentioned 
in  Mr.  Prescott's  report  there  is  absolutely  no  provision  for  change  of  air 
except  when  the  warm  season  may  permit  aeration  by  open  windows  and 
floors,  and  in   the  few  instances  where  artificial  ventilating  appliances 
have  been  introduced,  they  are  either  inoperative  or,  at  best,  inadequate. 
To  accomplish  the  end  of  indoor  ventilation  it  is  necessary  not  only  to 
furnish   means  for  the  admission  of  a  sufficient  quantity  of  pure  air  at  a 
proper  temperature,  but  also  for  the  removal  of  a  corresponding  amount 
of  air  fouled  by  respiration  and  organic  eftiuvia;  indeed,  the  extraction 
of  the  foul  air  is  the  most  important  part  of  the  problem  to  be  solved  in 
the  majority  of  instances ;   and  under  any  system  adopted  the  outlets 
should  equal  the  inlets  in  their  combined  area,  which,  supposing  a  forced 
movement  of  the  air  at  the  rate  of  from  six  to  eight  linear  feet  per  second, 
should  average  a  square  foot  for  every  eight  or  twelve  inmates.     It  is  true 
that  few,  even  of  the  best  constructed  schools,  allow  more  than  half  oi 
this  air  supply;  but  it  is  nevertheless  desirable  that  the  above-named 
desiderata  in  respect  of  cubic  space  and  fresh  air  supply  should  be  aimed 
at  in  all  future  construction  or  improvements.     It  is,  moreover,  to  be 
borne  in  mind  that  the  incoming  air  must  be  distributed  throughout  the 
room  so  as  neither  to  leave  stagnant  places,  on  the  one  hand,  nor,  on  the 
other,  to  create  too  great  variations  of  the  temperature  in  different  parts, 
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which   should   be   maintained    between   sixty-six   and   seventy   degrees 
Fahrenheit. 

A  **  rough-and-ready"  mode  of  testing  the  impurity  of  the  atmosphere 
of  a  room  arising  from  respiration,  and  one  which  might  easily  and  advan- 
tageously be  employed  by  teachers  from  time  to  time,  especially  toward 
the  close  of  school-hours,  rests  on  the  deposit  caused  by  carbonic  acid 
in  lime-water.  Not  that  carbonic  acid  in  itself  is  dangerous  in  even  larger 
quantity  than  is  present  in  an  ill-ventilated  room,  but  that  its  presence, 
from  respiration,  is  indicative  of  the  corresponding  volatilized  organic 
emanations  from  the  body  \v*hich  are  directly  injurious.  Let  a  transparent 
bottle  of  about  ten  and  one-half  ounce  capacity,  which  can  be  procured 
from  almost  any  apothecary,  be  filled  with  the  air  of  the  room  fthis  may 
be  effected  by  first  filling  it  with  water  and  emptying  within  the  room) 
introduce  a  tablespoonful  of  clear  lime-water  and  shake  it  for  a  few 
seconds;  if  the  lime-water  be  rendered  turbid,  the  atmosphere  may  be 
assumed  to  be  unfit  for  healthy  breathing.  This  method  is,  of  courset 
not  scientifically  accurate  but  it  possesses  the  merit  of  cheapness  and 
simplicity. 

The  mechanical  means  of  carrying  out  the  general  principles  of  ventila- 
tion are  various,  and  whilst  the  particular  plans  suggested  by  Mr.  Pres- 
cott  would  probably  be  well  adapted  to  the  needs  of  the  buildings 
described,  the  choice  is  by  no  means  to  be  limited  to  one  system,  but  in 
all  such  cases  the  commissioners  or  trustees  of  schools  and  other  public 
buildings,  knowing  the  ends  to  be  attained,  should  be  guided  by  the  prac- 
tical advice  of  a  competent  sanitary  engineer  in  the  adoption  of  a  suita- 
ble system  for  their  attainment,  ea.ch  problem  having  to  be  considered 
in  relation  to  its  own  distinctive  circumstances. 

As  regards  lighting,  Mr.   Prescott's  criticisms  and  recommendations 

<]eserve  approval.     It  is  desirable  that  the  conjoined  area  of  windows 

should  be  not  less  than  one-fourth  of  the  floor-space,  and  that,  as  far  as 

practicable,  the  light  should  come  from  the  left  and  above.     At  all  events, 

Yio  desks  should  be  placed  facing  the  windows,  and  cross-lights  should  be 

avoided.     If  any  alteration  be  made  in  the  seating  arrangements,  it  would 

be  advisable  to  provide  for  an  adaptation  of  the  relative  heights  of  chairs 

and  desks  to  the  size  of  the  pupils.     Seats  which  can  be  raised  or  lowered 

may  be  procured  at  very  reasonable  cost. 

Mr.  Prescott's  suggestions  concerning  the  conservancy-systems  seem 
to  be  the  simplest  and  least  expensive  that  could  be  devised  for  their  pur- 
pose, and  there  can  be  no  doubt  that  the  privies  described  by  him  should 
be  immediately  replaced  by  safe  and  more  civilized  appliances. 
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R  E  P  O  R  T  . 


Albany,  January  18,  1887. 

To  his  Excelleucy  David  B.   Hill, 

Governor  of  the  State  of  New  York  : 

SiE.  —  The  Seventh  Annual  Report  of  tlie  State  Board  of  Health 
18  herewith  presented.  The  efforts  of  the  Board  during  the  past 
year  have  been  in  organizing  and  strongthtning  local  boards ;  in 
perfecting  the  State  system  of  registration  of  vital  statistics;  in 
responding  to  appeals  from  localities  for  aid  in  correcting  insanitary 
conditions,  especially  in  the  matter  of  drainage,  sewerage  and 
water  supplies ;  also  in  the  administration  of  the  laws  to  prevent 
the  adulteration  of  food  and  drugs  and  to  regulate  the  standard  ot 
illuminating  oils.  A  special  inquiry  has  also  been  made  into  the 
sanitary  condition  of  the  public  schools,  to  which  fiirtlier  reference 
will  be  made. 

Chapter  270  of  the  Laws  of  1885  makes  it  obligatory  upon  every 
town  and  incorporated  village  to  have  its  own  board  of  health  and 
also  upon  every  city  in  the  State,  with  the  exception  of  New  York, 
Buffalo,  Albany,  Yonkcrs  and  Brooklyn,  which  are  exempt  from 
the  provisions  of  the  act.  It  prescribes  iiow  these  boards  shall  be 
C4)nstitnted  and  then  specifically  places  upon  each  certain  duties  in 
reference  to  the  public  health  and  the  registration  of  vital 
statistics,  providing  ample  means  and  |)ower  for  their  faithful 
discharge. 

The  State  Board  is  given  a  certain  suj)ervisory  jurisdiction  over 
local  boards  and  may  call  any  of  them  to  convene  when  the  public 
interest  so  requires.  Each  board  is  required  to  make  complete  the 
registration  of  vital  statistics  within  its  jurisdiction  and  to  secure 
the  forwarding  of  the  certificates  of  births,  deaths  and  marriages 
occurring  therein  to  the  State  Bureau  after  local  registration. 
To  have  all  these  local  boards  thus  provided  for  fully  organized, 
and  in  commftnication  with  the  central  ofSce,  and  discharging  the 
fanctions  for  which    they  were  created,  is   the  aim  t>f  the  State 
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Board  of  ITealth.  Substantial  progress  has  been  made  in  t 
direction  during  the  past  year,  constant  effort  being  put  fortiL  ^^ 
organize  new  boards  and  to  strengthen  and  add  to  the  efficiency'  of 
those  ah'cady  existing. 

As  will  be  seen  by  reference  to  the  report  in  the  Appendix,  tli^ 
State  Bureau  has  been  receiving  much  larger  and  fuller  retdmsoT 
births,  deaths  and  marriages  during  the  past  year  than  daring  anj 
previous  year,   showing   increased    activity  on   tiie  part   of  lodl 
boards  of  health.     The  law  is  so  plainly  worded  that  there  can  be 
no  reason  for  a  local  board  failing  to  secure  accurate  vital  returns. 
No  body  can  be  removed  for  interment  without  a  burial  permit 
issued  by  the   local    ofHce,   and    no   burial    permit   can  be  legally 
issued  unless  there  is  produced  a  certilicate  of  death  signed  by  the 
physician  in  charge  or  by  the  coroner  in  case  there  has  been  no 
physician   present.     On   the   undertaker,  as   the   person  who  has 
most  to  do  with  the  deceased,  is  placed  the  duty  of  securing  this 
death  certificate  and  filing  it  in  the  office  of  the  local  registrar.     So 
in  the  case  of  a  birth,  it  is  mad^  the  duty  of  the  parent  or  guardian 
to  see  that  it  is  properly  reported,  while  an   imj)ortant  change  ha» 
been  effected  in  the  law  regarding  marriages  which   places  the 
primary  re8j>onsibilitj  of  reporting  a  marriage  upon  the  groom 
instead  of  upon  the  clergyman  as  heretofore.      This   branch  of 
registration   has  been    the   most  difUcult  to  perfect,  but  since  the 
new  law  has  gone  into  operation  and  the  obligation  placed  where 
it  properly  belongs,  much  better  returns  have  been  received  at  the 
State  Bureau. 

The  importance  of  registration  branch  of  the  Board's  service  can 
hardly  be  overrated.  Its  value  is  finding  daily  illustration  in  appli- 
cations to  the  bureau  for  certified  copies  of  deaths  and  marriages 
needed  in  legal  suits,  in  disputes  concerning  insurance  and  regard- 
ing the  inheritance  of  property. 

Since  1SS4  the  Buard  has  issued  a  monthly  bulletin  of  mortality, 
which  has  been  continued  through  the  year.  The  plan  adopted  seems 
to  be  the  best  that  can  be  devised  for  the  purpose,  and  it  enables 
the  presentation  each  montli  of  a  great  mass  of  statistics  upon  a 
subject  ot  extreme  interest  to  students  of  sanitary  science,  and  also 
an  array  of  practical  facts  of  constant  value  in  tlie  eff'ective 
administration  of  the  health  affairs  of  the  State.  It  includes 
reports,  not  only  from  the  portions  of  the  State  under  the  super- 
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^^on  of  this  Board,  but  also  from  the  five  cities  which  are  by  law 
^^Qmpted  from  its  control.     In   1885  about  80,000  deaths  were 
sported   in   the  bulletin,  together  with   their   causes;  for  1886 
^ore  than  85,000  deaths  have  been  recorded.     This  increase  is  due 
^^  toiler  reports,  not  to  an  increased  death  rate.      For  the  eleven 
Months,  the  reports  of  which    are   alone  in  at  the  time  of   this 
^ritin^,  the  death  rate  from  zymotic  or  preventable  diseases  is  a 
Httle  lower  than  that  of  1885,  being  217.82  deaths  per  thousand 
total  mortality  against  222.17  in  1885.      There  were   thirty-four 
deaths   from   small-pox   during   this  time,  all    hut  two  of  which 
occurred  in  the  large  cities  of   New   York  and  Brooklyn.     From 
typhoid  fever  the   death  ratio  is  about  the  same  as  in  1885 ;  from 
diarrhcsal  diseases  it  is  a  little  less ;  from  croup  and  diphtheria, 
which  have  prevailed  extensively  in  many  localities,  the  death  rate 
Ubb  been  considerably  larger  than  in  1885.     Diphtheria,  more  than 
any  other  disease,  is  a  measure  of  domiciliary  unhealthfulness,  and 
it  is  in  the  direction  of  remedying  its  causes  .that  much  remains  to 
be   done  throughout   this   State.     The  ratio  of  deaths   from  con- 
sumption  is  not   materially   different   from    that  of  last  year ;  of 
deaths  from  acute  respiratory  diseases,  which  prevailed  so  exten- 
sively in  the  early  months  of  last  year,  it  is  much  less. 

The  bulletin  exhibits,  on  the  whole,  a  favorable  condition  of 
health  for  the  year,  and  also  shows  increased  activity  on  the  part  ot 
local  boards  of  health. 

Sewerage  and  Drainage. 

The  past  year  has  been  prolific  in  requests  for  sewerage  and 
drainage,  and  though  the  policy  of  the  Board  was  early  established, 
that  localities  seeking  expert  aid  should  be  willing  to  defray  the 
purely  expert  part  of  the  expenses,  this  has  not  in  any  sense 
checked  the  applications  to  the  oftice.  Several  localities  having 
obtained  legislation  authorizing  the  ])Utting  in  of  new  systems  of 
drainage  and  sewerage  were  anxious  to  have  the  engineer  come 
recommended  by  the  Board,  there  beinir  a  general  fear  lest  incom- 
petent persons  should  be  employed,  or  those  who  would  saddle  them 
with  unnecessary  expenses. 

The  work  of  the  Board  in  this  direction  will  be  found  in  the 
proper  chapter  in  the  Appendix.  The  relation  of  good  drainage 
and  sewerage  to  health hilness  of  localities  seem  no  longer  to  be 
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questioned,  and  the  iniposBibility  of  communitieB  oontinniDg  long' 

without  these  appliances  of  civilization,  or  living  as  their  fiihen 

did,  is  now  very  generally  recognized.     There  is  a  growing  feefing 

that  the  first  contrideration  in  selecting  a  site  for  a  public  bnildiflg 

or  a  home  is  its  facilities  for  drainage,  and  the  sanitary  valaeof  thk 

important  branch  of  public  economy  is  at  length  beginning  to  be 

appreciated. 

Watek  Suppijks. 

Not  second  in  importance  to  good  drainage  and  sewerage  is  tto 

question  of  a  pure  and  wholesome  supply  of  potable  water.    Tte 

experience  of  the  Board  shows  that  the  demand  for  this  is  wido- 

Spread  thronghont  the  State,  while  the  case  of  getting  it  isby  ^^ 

means  commensurate  with  the  need.     So  many  places  have  B^V 

plies  more  or  less  polluted  with  sewage,  that  what  is  regarded  sB  ^ 

pure  and  wholesome  water  for  potable  purposes  is  likely  to  be  co'**' 

plicated  with  the  question,  What  is  as  good  as  the  average  for  tt*® 

great  cities  and  villages  of  the  State?  and  where  water  supplies  ^-^ 

questioned  and  controversies  arise  frequently  chemists  are  press^ 

into  service  to  prove  that   the  supply  is   as  good,  if   not   bett^-^' 

than  tiiat  found  in  most  populous  centers.     But  the  standard  of  ^^ 

pure  water  should  remain  fixed,  whatever  may  be  the  character  ir^ 

the  supplies  in  large  cities,  and  the  exclusion  therefrom  of  all  ezcre^ 

mentitious  matter  should  be  rigidly  insisted  upon  as  an  essential 

condition  of  purity. 

Drugs. 

In  the  examination  of  drugs  it  has  been  sought  to  administer  the 
law  impartially.  The  drugs  have  been  classed  as  "good,"  "  fair," 
or  "  inferior,"  according  as  they  fully  met  the  requirements  of  the 
pharmacopoeia,  fell  slightly  below  it  in  some  unimportant  partica- 
lar,  or  were  manifestly  inferior.  It  has  been  found  that  retailers, 
where  inferior  articles  were  purchased,  endeavored  to  justify  their 
sale  by  claiming  tlutt  they  were  the  preparations  of  reputable 
.  dealers,  and  in  some  instances,  it  is  believed,  inferior  articles  were 
put  into  packages  bearing  the  name  of  leading  pharmacists  in  order 
to  help  on  sale.  The  Board,  however,  disclaims  all  knowledge  oi 
the  wholesaler  and  simply  holds  the  retailer  responsible  for  what 
he  sells. 

Interesting  correspondence  has  been  had  with  manafactareni 
and  the  Board  has  found  on  all  sides  a  disposition  to  snataiD  it  in 
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iU  eflforts  to  Becure  that  only  pure  drugs  be  put  upon  the  market. 
Wbere  the  analj^sis  of  the  chemist  showed  an  article  to  fall  below 
.  pharmacopoeial  requirements,  a  system  of  notification  has  been 
adopted,  the  Board  resolving  that  two  sucli  notices  shall  first  be 
lerved  upon  the  dealer  before  publicity  is  given  to  the  fact,  or  any 
legal  measures  for  punishment  resorted  to.  This  system  has  worked 
admirably.  Occasionally  a  complaint  has  been  received,  but  few 
of  them  have  been  well  founded,  and  in  all  instances  where  the 
Board  discovered  its  course  could  be  improved,  suggestions  were  at 
oncse  acted  upon. 

The  method  employed  by  the  Hoard  for  administering  the  law  is 

oerUinly  the  cheapest  that  could  be  adopted,  and  the  results  arc 

confidently  expected  to  be  beneficial  to  the  State.     Its  policy  has 

been  to  select  tor  examination  a  limited  number  of  articles  sufficiently 

^ftried  to  thonuighly  test  the  condition  ot  the  market,  those  most 

likely  to  be  adulterated,  or  to  be  deteriorated  by  age,  or  to  be  inferior 

mbfititutes  l)eing  preferred.     The    reports  of  the  analystH  in    the 

Appendix  will  give  the  details  of  their  work. 

It  is  proposed  during  the  coming  year  to  adhere  to  the  same  general 
piftn  and  collect  fresh  samples  from  druggists  where  inferior  articles 
h^ve  already  been   purchased,  with  a  view  to  noting  whether  any 
inipruvement  has  been  eiiected.     It  is  evident  to  all  that  what  the 
Board  desires  is  that  good  drugs  may  be  placed  upon  the  market, 
ftnd  it  has  conducted  its  investigations  in  such  a  way  as  to  interiere 
with  no  business  interests  and  to  give  all  an   opportunity  to  con- 
form cheerfully  to  the  reasonable  requirements  of  the  law. 

Food. 

The  examination  of  articles  of  food,  to  test  their  quality,  has  been 
conducted  in  the  same  mnnner  as  that  of  clu^  druics.  The  details  of 
the  work  will  be  found  in  thu  Appendix.  The  spices  were  found 
very  much  adulterated,  though  not  harmfully  so.  A  farinaceous 
sabstance  is  ground  up  and  mixed  in  with  the  ground  spices  in 
various  percentages.  Tiiin  was  sought  to  be  defended  on  the  ground 
that  it  cheapens  the  article.  Manifestly  the  claim  is  untenable  ; 
for  if  a  person  buys  a  pound  of  ground  pepper,  which  only  con- 
taina  fifty  per  cent  pepper,  he  does  not  get  it  any  cheaper,  even 
thoDKh  it  were  sold  to  him  at  half  the  cost  of  a  pound  of  pure  spice. 

The  cream  tartar  was  found  most  generally  adulterated.     Out  of 
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205  saniples  examined  only  fifty-three  were  pure,  and  one  brand 
contained  a  poison,  oxalic  acid,  the  percentage  being  a  little  lefis 
than  five  per  cent.  Means  have  been  taken  to  stop  the  Bale  of  this 
poisoned  article  and  to  trace  it  to  its  proper  source.  The  fiftj-tbree 
samples  shown  to  be  pure  tue  analyst  found  of  a  high  degree  of  purity, 
and  he  speaks  hopefully  of  a  new  and  important  process  of  mann- 
tacturing  this  useful  article  which  promies  well.  Most  of  the  £idult- 
crated  samples  were  purchased  in  retail  groceries. 

The  Board  intends  to  pursue  the  same  policy  with  reference  to 
food  articles  as  to  drugs. 

School  IItgikme. 

In  1881  the  Board  undertook  some  work  with  the  view  of 
improving  the  sanitary  condition  of  the  public  schools  of  the  State. 
An  expert  was  employed  to  visit  a  limited  number  and  to  prepare 
a  report  upon  the  conditions  found,  and  on  the  general  subject  of 
school  hygiene.  The  report  covered  the  essentials  of  such  places^ 
including  lighting,  heating,  ventilation,  arrangement  of  desks  and 
windows  and  all  that  pertained  generally  to  tlie  hygiene  of  children. 
Two  editions  of  this  report  were  printed  and  exhausted,  and  mnch 
interest  excited  throughout  the  State.  Last  year  the  Board  endeav- 
ored to  follow  up  its  earlier  effort  and  to  ascertain  exactly  the 
present  condition  of  the  schools.  For  this  purpose  a  blank  was 
prepared  asking  a  few  i^implc  questions  which,  when  answered, 
would  j>ut  the  office  in  })os8e8sion  of  sufficient  data  to  estimate 
pretty  accurately  the  condition  of  affairs.  These  blanks  were 
addressed  to  the  health  oflicers  of  the  various  luwn,  city  and  village 
boards  of  health,  each  health  oflicer  reporting  for  his  own  district. 
The  plan  has  been  highly  successful.  The  puint  has  been  gained 
of  awakening  the  interest  of  each  local  board  of  liealth  in  the 
schools  within  its  sanitary  jurisdiction  and  information  derived, 
carrying  with  it  the  weight  of  an  official  re[)ort  from  local  health 
organizations.  It  thus  enables  the  State  Board  to  co-operate  with 
local  boards  with  reference  to  remedies. 

The  tabulation  of  these  returns  is  printed  in  the  Appendix, 
together  with  some  comments  thereon.  This  exhibit  shows  the 
urgent  need  of  some  legislation  whereby  trustees  of  common 
schools  should  be  forced  to  put  the  educational  buildings  with 
which  they  are  intrusted  in   a  proper  sanitary  condition,  and  to 
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REPORT  OF  THE  EXECUTIVE  COMMITTEE. 


Special  Expebt  and  Tempokaky  Service. 
1885. 
Oct.  10.  Brace  M.  Gallien,  for  engrossing  15  pages, 

birtb  register,  voL  vi $15  00 

James  T.  Gardiner,  for  services  as  consult- 
ing engineer,  6  days,  at  $15 90  00 

22.  L.  W.  Pratt,  for  engrossing  62  pages  mar- 
riage register,  liber  v.  from  page  124  to 

page  185,  inclusive,  at  $1.25 77  50 

I.  L.  Carman,  tor  engrossing  24  pages  mar- 
riage register,  liber  vi.  from  page  25  to 

page  48,  inclusive,  at  $1.25 30  00 

22.  KorsLQe  Andrews,  for  services  inspecting 
and   reporting  npon   Cove    nuisance    at 

Rhinebeck,  2  days ;  expenses 23  26 

Nov.  2.  Anna  L.  Mattimore,  for  arranging  333  pages 
cards,  death  index  and  indexing  and  type- 
writing   98  70 

18.  Horace  Andrews,  C.  E.,  for  examining 
nnisaucos  in  township  of  Florida,  Mont- 
gomery county ;  for  expenses 11  69 

Isabel  L.  Carman,  for  engrossing  21  pages 
marriage  register,  liber  vi.  to  and  includ- 
ing page  69,  at  $1.25 ;  for  engrossing  15 

pages  00  to  page  84,  inclusive  45  00 

Dec.     3.  Brace  M.  Gallien,  for  engrossing  35  to  126 

or  91  pages  of  delayed  births 91  00 

Anna  L.  Mattimore,  for  arranging  138 
pages  of  cards  tor  death  index ;  for 
writing  same  in  index;  for  writing  109 
pages  of  index  cards,  vol.  viii,  deaths ;  for 

type- writing 56  84 

14.  Horace   Andrews,   tor    expert    services   at 

Albion  and  report ;  for  expenses 29  50 

F.  C.  Curtis,  M.  I).,  for  investigating  diphth- 
eria at  Gouvorneur;  for    traveling    and 

hotel  expenses 19  61 

26.  James  T.  Gardiner,  C.  E.,  for  investigating 
the  water  and  ice  supply  of  Syracuse,  6 

days  at  $15  ;  for  expenses 133  12 

31.  Wm.  Hailes,  M.  D.,  for  biological  examiua-  ;^ 

tiou  uf  water,  Gouvorneur 25  00 
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1886. 
Jan.    4.  Brace  M.  Gallion,  for  writing  and  assorting 
alphabetically  index  cards  for  birth  regis- 

tei*s,  vols,  xi,  xii  and  xiii,  591  pages $141    84 

6.  Arthur  Hollick,  for  serviccb   as  inspector, 

Newton  creek  ;  for  expenses 11  50 

9.  Isabel  L.  Carman,  for  engrossing  40  pages 
marriage  register,  liber   vi,  at   $1.25,   to 

page  1 14  inclusive 50  00 

Maria  Pratt,  for  arranging  index  cards  of 
brides  from  liber  i,  ii  and  iii  of  marriage 
register,    600  pages  at   12c.   per    page; 

for  recording  same  in  index  book 168  00 

15.  James  T.  Gardiner,  C.  E.,  tor  services  7f 

days  at  $15 116  25 

Alfred  L.  Carroll,  secretary,  to  reimburse 
him  for  payment  to  Hugh  Weightman, 
for  Epitome  of  English  drainage  laws  for 
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AnnaL.  Mattiniore,  for  writing  and  arrang- 
ing by  initial  letter,  cards  for  index  from 
page  110  to  page  200,  vol.  viii  of  death 
register,  91  ])agcs  at  12c:  do.  do.  200 
])ages  death  register,  vol.  ix;  do.  do. 
from  nage  1  to  ]>age  105  inclusive,  of  death 

register,  vol.  x 47  52 

ti9.  Hrace  M.  Gallien,  for  engrossing  in   index 
cards  for  vols,  xi,  xii,  xiii,  birth  registers, 

equals  591  ])agc8 94  56 

Feb.  6.  Anna  L.  Mattinuire,  for  writing  index  cards 
from  page  106  to  page  200  inclusive,  of 
vol.   X  of  deaths,   95  pages  at  12c ;  for 

type-writing 17  64 

Isabel  L.  Carman,  tor  engrossing  25  ]>ages 
marriage  register,  vol.  vi,  from  page  125 

to  i)age  150,  at  $1.25 31  25 

12.  James  T.  Gardiner,  for  4^  days  services  as 

consulting  engineer 67  50 

Mar.    8.   Horace    Andrews,    lor    drafting    ma})s    ot 

Rome  and  Binghamton 6  00 

James  T.  Gardiner,  for  services  as  consult- 
ing engineer,  19  days 285  00 

19.  Isabel    L.  Carman,    tor   copying   51    pages 
marriage    register,    vol.    vi,   from    page 

150  to  i>age  200,  inclusive,  at  $1.25 63  75 

Anna  L.  Mattiniore,   for  arranging   alpha- 
betically for  index  Irom  page  1  to  page 
126,   inclusive,  ot    vol.    viii,  deaths ;  for 
writing  same  in  index;  for  type- writing,  65  30 
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Apr.    6.  James  T.  Gardiner,  for  services  as  consiilt- 

\ng  engineer,  4  da3'8  ;  for  expenses $74  20 

Mar.    9.  Ilorace    Andrews,    for   tracings   and    bine 

prints 3  25 

Apr.  16.  Anna  L.  Mattiinore,  for  arranging  alpha- 
betically for  index  129  pages  of  deaths, 
to  page  55,  inclusive  of  vol.  ix,  at  12c. 
per  page  ;  for  indexing  the  same  at  16c. 

per  page  ;  for  type-writing 40  87 

30.  James  T.  Gardiner,  for  services  as  consult- 
ing engineer,  investie^ating  New  York 
aqueduct,  13^  days,  at  $15;  investigating 
Syracuse  ice  question,  1  day,  at  $15;  for 
expenses 268  41 

May  3.  Horace  Andrews,  Jr.,  for  services  on  Aque- 
duct Report 18  00 

15.  Anna  L.  Mattimore,  tor  arranging  for  index 
81  pages  deaths,  vol.  ix,  to  page  136 ;  for 
writing  same  in  index  at  16c. ;  for  type- 
writing    35  63 

June  19.  Anna  L.  Mattiraore,  for  type-writing;  for 
sorting  for  index  177  pages  deaths,  to 
vol.  X,  page  113,  inclusive;  for  writing 
same  in  index  at  16c 53  32 

July    6.  .0.  8.  Wilson,  C.  E.,  for  services  as  sanitary 

engineer  at  Marathon  ;  expenses 33  49 

17.  Anna  L.  Mattimore,  for  arranging  for  index 
87  pages  deaths,  to  page  200,  vol.  x ;  for 
writing  same  in  index,  at  16c.;  for  type- 
writing    35  55 

26.  James  T.  Gardiner,  for  services  as  consult- 

ing engineer,  report  on  Piscawan  Greek, 
1  day ;  for  report  on  Syracuse  ice  supply, 

5  days ;  expenses 90  25 

Aug.  9.  O.  S.  Wilson,  0.  E.,  for  expenses  to  Corn- 
ing to  examine  and  report  on  plans  of 
superintendent  of  public  works  to  abate 
nuisance  on  canal 14  90 

27.  Anna  L.  Mattimore,  for  writing  cards,  129 

pages,  vol.  14,  births,  page  1  to  page  129, 
and  sorting  initial  letter  at  12c. ;  for  do, 
page  1  to  page  22,  vol.  15,  births,  at  12c. ; 

for  type-writing 46  86 

27.  Emil  Kuichling,  tor  services  and  expenses 

examining  saw-dust  nuisance 71   19 

Sept.  4.  Anna  L.  Mattimore,  for  writing  cards  for 
index,  vol.  15,  births,  page  23  to  page 
200,  inclusive,  178  pages,  at  12c.;  tor 
type-writing 27  43 
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Sept.  6.  O.  S.  Wilson,  C.  E.,  for  expenses  while 
investigating  slaughter-house  nuisance  at 
PennYan $1T    ^ 

14.  James  Law,  State  veterinarian,  for  services 
investigating  lung  plague  at  Gardiner, 
N.  Y.,  3  days  ;  for  expenses 83       04 

16.  Fergus  Halpen,  for  assistance  in  office,  2 

weeks,  at  50c.  per  day 7        00 

28.  Hugh  Weightman,  for  preparing  synopsis 

on  sanitary  laws 50        00 

Total $2, 905        15 


EXPRESSAGB   AND   TsLRGBAPHT. 

1885. 

Nov.  12.  Anoerican  Express  Company,  October $S*    ^5 

Hudson  River  Telephone  Co.,  October ^    SO 

National  Express  Company,  October L    75 

Western  Union  Telegraph  Co.,  October. . .  ^^   ^ 

Dec.    3.  American  Express  Company,  November. . .  ^   in 

7.  Western  Union  Telegraph  Co.,  November,  ^  ^ 

Hudson  River  Telephone  Co.,  November. .  ^  ^ 

National  Express  Company,  November. ...  X  W 

1886.  - 

Jan.  11.  American  Express  Company,  December. . .  S  ^ 

National  Express  Company,  December ...  \q 

19.  Hudson  River  Telephone  Co.,  December..  ^  i^ 

Western  Union  Telegraph  Co.,  December. .  ^  zi 

Feb.    6.  American  Express  Company,  January ^  rtO 

National  Express  Company,  January oji 

Western  Union  Telegraph  Co.,  January. . .  ^  OO 

Hudson  River  Telephone  Co.,  J/inuary . ...  "2  50 

Mar.    8.  Hudson  River  Telephone  Co.,  February. ..  i4 

Baltimore  &  Ohio  Tel.  Co.,  February -i  SO 

Western  Union  Telegraph  Co.,  February . .  gS 

American  Express  Company,  February ^4-0 

National  Express  Company,  February 2  55 

April  1.  American  Express  Company,  March ^  S6 

Western  Union  Telegraph  Co.,  March T5 

6.  F.  C.  Curtis,  to  reimburse  him  for ^ca  45 

10.  National  Board  of  Health  (Express  Co.). . .  '^  35 

Hudson  River  Telephone  Company 85 

May    8.  National  Express  Company,  April ^^  SO 

Hudson  River  Telephone  Company,  April,  ^  gO 

Western  Union  Telegraph  Company,  April,      '  ^   ^q 

American  Express  Company,  April ^   Ji 

June  3.   Western  Union  Telegraph  Company,  May,  1    gQ 

Hudson  River  Telephone  Company,  May. .  S 


State  Board  op  Health.  23 

ne  14.  Baltimore  &  Ohio  Telegraph  Co.,  May $0  41 

ly    7.  Hudson  River  Telephone  Company,  June . .  5  10 

Western  Union  Telegraph  Company,  June,  3  72 

31.  Baltimore  ife  Ohio  Telegraph  Co.,  July 25 

Western  Union  Telegraph  Company,  July,  1  25 

ig.l4.  Am.  Hudson  River  Telephone  Co.,  July.. .  5  50 

pt.  2.  Hudson  River  Telephone  Co.,  August 5  25 

Western  Union  Telegraph  Co.,  August. ...  11  91 

Total $162  73 

Pbintino  and  Stationkby. 
1885. 

»v.    1.  Fergus  Halpen $11  50 

c.  16.  Fergus  Halpen 9  00 

L886. 

1.    2.  Van  Benthuysen  &  Company 246  25 

9.  Fergus  Halpen 3  00 

29.  E.  H.  Bender 14  25 

iT.  13.  Fergus  Halpen 5  00 

>ril  1.  Fergus  Halpen 5  00 

ti.     9.  Weed,  Parson  &  Company 243  16 

ne    1.  Fergus    Halpen,      printing     postals     atid 

envelopes 13  75 

ly    2.  Van  Benthuysen  Printing  House 442  76 

7.  Weed,  Parson  &  Company 424  56 

.  20.  Fergus  Halpen,  printing 19  76 

ig.   9.  R.  K.  Quayle,  engraving 12  00 

3t.  12.  Brockway   &   Sons   et   al.,    printing,  etc., 

ease  of  Westlake  v.  State  Board  of  Health,  42  20 

25.  Fergus  Halpen,  printing , 4  75 

Total $1,496  92 


Traveling  and  Necessary  Expenses  of  Members. 
885. 

•    22.  Wm.   M.   Smith,   for    expenses    attending 

meetings  of  board $31  46 

27.  Woolsey  Johnson,  for  expenses  attending 
meetings  of  board  from  July  16  to  Oct. 
21,  1885 42  48 

^-  28.  Frederick  Carman,  for  expenses  in  attending 

meetings  of  the  board  in  New  York 18  30 

Alfred  L.  Carroll,  for  expenses  in  attending 
meeting  of  board  in  New  York  on 
sixteenth  inst 15  49 


24  Annual  Report  of  the 

Dec.  14.  Alfred   L.  Carroll,  for  expenseft  attending 
.  meeting   of*  ftanitarv  committee  at  Syra- 
cuse, N.  Y ■; ...  $18  21 

Frederick  Carman,  fur  expenses  attending 
meeting  of  panitary  committee  at  Syra- 
cuse, JN.  Y 

15.  Edward  M.  Moore,  for  expenses  attending 

meeting  of  board 

31.  Erastus  Brooks,   for   expenses   as   member 

October  20th  to  December  20th 

1886. 

Jan.  22.  Edward  M.  Moore,  for  expenses  attending 

meeting  of  board 

Dr.  Wm.  M.  Smith,  for  expenses  attending 

meeting  of  board 

Feb.  12.  Dr.  George  W.  Cooke,  for  expenses  from 

November  10,  1886,  to  February  3,  1886 
Mar.    8.  Dr.   F.  C.   Curtis,  for  expenses  attending 

meeting  ot  board 

13.  Woolsey  Johnson,  for  expenses  from  Jan- 

uary 13,  to  March  3,  1886 

George  W.  Cooke,  for  expenses  from  Feb- 
ruary 24  to  March  3,  1886 

Frederick  Carman,  for  expenses  attending 

meeting  of  board 

Alfred  Mercer,  for  expenses  from  Septem- 
ber 23,  1885,  to  March  3,  1886 

Mar.  16.  Edward  M.  Moore,  for  expenses  as  member 
April  8.  Lewis  Balch,  for  expenses  attending  duties 
of    board * 

10.  Erastus    Brooks,    for    expenses    attending 

meetings  of  board 

14.  Lewis  Balch,  for  expenses  attending  duties 

of  board  

15.  Frederic  Carman,  for  expenses  while  organ- 

izing boards  of  health 

May  12.  Frederick  Carman,  for  expenses  while  exam- 
ining nuisance  at  Saratoga  Springs 

29.  Lewis  Balch,  for  expenses  attending  duties 
of  board  

Juno  11.  Frederick  Carman,  tor  expenses  to  Saratoga 
and  return 

11.  Lewis  Balch,  for  expenses  on  official  duty 

to  Phcpnicia 

23.  Dr.  Wm.  E.  Milbank,  for  expenses  to  attend 

New  Yorknieeting,  March  third 

26.  Erastus  Brooks,  for  ox]>onspR  from  April  first 

to  date,  attending  meetings,  etc 
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ne  29.  Frederick  Carman,  for  expenses  to  Rochester 

and  return,  organizing  local  boards 

ly   2.  George   W.   Cooke,   M.  D.,  for  expenses 

attending  meetings  of  board 

14.  Wm.  M.  Smith,  M.  D.,  for  expenses  attend- 
ing meeting 

28.   Frederick  Carman,  for  expenses   to   Troy, 

Amsterdam  and  Saratoga 

^.23.  Lewis    Balch,   for    expenses    investigating 

Brighton  nuisance 

23.  Frederick  Carman,  for  expenses  investigat- 
ing Brighton  nuisance 

28.  Lewis  Balch,  secretary,  for  expenses  examin- 
ing old  canal  nuisance  at  Rome 

t.  2.  Dr.  Edward  M.  Moore,  for  expenses  attend- 
ing meeting  June  23  and  August  31, 1886, 
2.  Dr.  Wm.  M.  Smith,  for  expenses  attending 
meeting  of  board 


36 

$10  51 
13  22 

11  85 
.    3  81 

26   16 

12  16 
5  15 

33  82 

12  10 

$883  34 


Salartks  and  Wagks. 
S85. 

.    31.  Salaries  for  October..   $1,029  15 

" .  30.  Salaries  for  November 1^029  15 

-  31.  Salaries  for  December 1 ,029  20 

^86. 

-  31.  Salaries  for  January 1 ,029  15 

.  28.  Salaries  for  February 737  49 

•.  31.  Salaries  tor  March.. 737  52 

f.    I.  Fergus  Halpen,  increase  for  March. . .  8  33 

6.  F.  C.  Curtis,  extra  compensation 200  00 

30.  Salaries  for  April 1,037  49 

y  31.  Salaries  for  Mav I  »037  49 

ie30.  Salaries  for  June Ii037  52 

^  31.  Salaries  for  Julv 1 ,037  49 

&<.  31.  Salaries  for  August 1 ,037  49 

^  30.  Salaries  for  September 1 ,050  02 


PErrv  Cash.     . 
S86. 

.  15.  S.  G.  Speir,  type- writer  supplies. . 
►•    6.  S.  G.  Speir,  type-writer  supplies.. . 

John  Ferris,  shoe  brushes 

J*.    1.  8.  6.  Speir,  type-writer  supplies. . 

D.  V.  O'Leary,  postmaster 


$12,037  49 

$10  3» 
1  00 
1  25 
1  00 
3  00 
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Apr.  10.  Hammond  Type-writer  Company,  ribbons.  $1  00 

Jnne    3.  Peter  Halpen,  for  assistance  in  office I   00 

14.  Stewart  G.  Spier,  type-writer  supplies ,           5  60 

Aug.    9.  S.  G.  Speir,  type-writer  supplies 7  40 

$31  64 

Furniture. 
1886. 

Apr.   5.  F.  F.  Romeyn,  6  boxes $7  90 

Library,  Maps  and   Charts. 
1886. 
Jan.*  15.  Wm.  Wood  ife  Co.,  subscription  to  Medical 

Record $5  00 

27.  The  Sanitarian  subscription  to  Dec.  1^8H. . .  4  00 
Mar.  19.  B.   Westermann    &    Co.,   subscription     to 

Analyst  1886  ;  3  Hagers  Untersuch •         4  14 

Apr.  24.  Journal  of  Comparative  Medicine  and  Sur- 
gery, subscription  for  1886 2  00 

May  10.  The     Sanitary    Engineer,   subscription,    to 

March  30,  1887. .' 400 

June  14.  Sampson,Murdock&Co.,  Albany  Directory,  3  00 
Aug.  9.  R.  L.  Polk    &   Co.,  Medical   and   Surgical 

Directory 6  00 

$27  14 

Summary. 

Special  expert  and  temporary  service $2,  905  15 

Expressage  and  telegraphy 162  73 

Printing  and  stationery 1 ,496  92 

Traveling  and  necessary  expenses  of  members 883  34 

Salaries  and  wages 12,  037  49 

Petty  cash 31  64 

Furniture 7  10 

Library,  maps  and  charts 27  14 

$17,551  61 
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Sanitary  Committee. 


REPORT  OF  THK  SANITARY  COMMITTEE. 


^  this  dei)artnieiit  of'  the  Board's  work,  during  the  past  year, 
ifiort  has  been  made  to  distinguish  between  nuisances  that  were 
enaee  to  the  public  health  and  those  that  were  simply  annoy- 
38  or  private  grievances  tor  which  ample  redress  was  already 
vided  in  the  courts. 

lany  complaints  upon  investigation  proved  to  have  been 
ggerated,  and  in  some  cases  to  have  originated  in  malice,  or  a 
ire  to  secure  personal  aggrandizement.  All  such  were  properly 
iuuraged.  Others  were  of  trival  nature  and  were  settled  by 
respondence.  On  the  other  hand  there  were  questions  of 
<er  scope,  requiring  tor  their  settlement  expert  investigation. 
B  particulars  of  these  larger  inquiries  are  hereto  appended. 
\t  Philadelphia  a  careful  examination  was  made  as  to  the 
set  ot  disciiarging  sawdust  wastes  into  the  Indian  river,  a  con- 
t  having  arisen  between  the  local  board  ot  health  and  the  mill 
lers  on  the  subject.  The  report  of  Mr.  Euicliliug  states  both 
ss  clearly,  and  besides  bringing  together  the  latest  scitntiiic 
marches  on  the  sawdust  question,  points  out  various  methods  of 
Utably  utilizing  the  wastes,  without  occasioning  annoyance  or 
sance  to  anybody. 

^t  Penn  Yan  a  slaughter  house  nuisance  was  complained  of. 
tad  been  established  at  a  time  when  its  innnediate  vicinity  was 

sparsely  settled,  when  it  occasioned  little  nuisance.  With  the 
wvth  of  the  village,  however,  its  oflfensiveness  increased,  and 
lie  sentiment  required  its  removal.  The  village  ordinances 
^ade  such  establishments  being  located  in  the  corporation,  but 
tirently  they  had  not  been  enforced.  Mr.  Wilson's  report 
ibits  the  present  status  of  the  case  and  the  probablity  ot  an 
y  removal  to  a  more  isolated  site.  Slaughter-houses  have  been 
plained  of  in  various  other  localities.  Slaughtering  seems  to 
L  business,  which,  when  conducted  in  the  usual  old  fashioned 
y   without  modern  -scientilic  improvement^j,   must  be  more  or 

i»f  a  nuisance,  and  must  be  conducted  in  places  remote  from 
nlous  centers.  It  seems,  however,  hard  to  convince  those 
Hged  in  the  business,  that  having  enjoyed  undisturbed  possession 
^  place  tor  a  number  of  years,  they  must  at  last  yield  to  a  public 
^sity,  pull  up  stakes,  i*nd  go  elsewhere. 

^^t  Kingoton,  the  potable  public  water  supply  was  being  defiled, 
'lly  by  sewage  contamination  on  the  water  shed,  and  partly  by 
perfect  methods  of  filtration.      The  State   Board  was  asked  to 
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prescribe  rules  and  regulations  for  preserving  its  purity.  The 
report  of  Mr.  Gardiner  has  shown  the  rather  singular  occurrenoa 
of  a  water  company  by  imperfect  methods  of  filteratioD  defiling 
the  water  it  was  endeavoring  to  cleanse. 

At  Norwich,  the  water  supply  was  being  defiled  by  waehingB 
from  barnyards  located  on  the  slope  of  the  reservoir  which  were 
brought  into  it  with  every  rain  storm.  Mr.  Gardiner's  report 
shows  a  simple  remedy  for  this  trouble  by  judicious  trenehin^* 
thus  intercepting  and  carrying  off  the  deliliug  niatter  before  it 
reaches  the  reservoir. 

At  Port  Jervis  a  fine  supply  of  excellent  water  was  being 
defiled  by  pig-sties  and  privies  located  on  lands  furnishing  tribu- 
taries to  the  reservoirs.  The  owner  was  unwilling  to  abate  the 
nutsancc  in  the  iiope  ot  forcing  the  water  company  to  purchase  his 
land  at  a  high  rate.  As  Mr.  Kuichling's  report  shows  the  whole 
trouble  could  be  remedied  at  a  small  outlay. 

At  Phoenicia  a  similar  case  of  willful  contamination  of  walerby   . 
the  droppings  of  cattle,  privy  defilement,  etc.,   was  complained  of- 
The  local  board  appealed  to  this  ofiice,  and  was  advised  to  take 
summary  measures  to  prevent  the  unnecessary  pollution  of  the  water- 

The  most  singular  question  in  relation  to  water  supplies  inveflti- 
gated  by  the  board  was  at  Mount  Vernon,  where  the  health  oflScerB 
of  both  the  town  of  East  Chester  and   village  of  Mount  VernoD* 
were  opposed  in  view  regarding  the  purity  of  the  water,  and  whete 
equally  positive  opinions  for  and  against  the  water  were  given  W 
chemists  of  undoubted   standing.     The  report  ot  Mr.  James  T* 
Gardiner,  on  his  examination  of  the    water  shed,  throws  g»'^® 
doubts  upon  its  purity  or  sufiiciency. 

At  Canisteo  and  Camden  interesting  sanitary  examinations  we*^ 
made,  and  alarming  prevalence  of  zymotic  disease  di8^overed. 

By  direction  of  the  Senate  an  examination  was  made  of  tb^ 
sanitary  condition  of  the  New  York  aqueduct,  and  printed  rew^^ 
made  to  the  last  Legislature,  but  as  it  is  part  of  this  year's  work  ^^ 
is  here  given. 

Auburn  applied  for  sanitary  engineering  advice  in  regard  *^ 
locating  its  high  school,  and  Prof.  Prescott  was  sent  to  center  wit-** 
the  boards  of  health  and  education  on  the  subject. 

During  the  past  year  the  examination  of  the  ice  supply  o* 
Syracuse  han  been  completed  and  a  report  thereon  willbetoati« 
appended.  It  disposes  ot*  the  popular  fallacies  :  First,  that  wat^^ 
in  treezing  purities  itself;  and,  second,  that  ice  cut  from  iinpare 
water  is  no  purer  than  the  water  itself.  The  truth,  as  iibu»'^> 
lies  between  these  extremes.  It  still  remains  true,  however,  th.*^ 
impure  water  aftbrds  a  dangerous  ice  supply. 

The  examination  of  the  water  supplies  of  Syracuse  is  not  yet  cod?' 
pleted  ;  but  the  investigation  of  the  Jamestown  water  supply  '^ 
finished,  and  the  results  reported.  j 

J 
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^ISI^ORT    ON    SAWDUST   NUISANCE   AT    PHILADEL- 

PHIA,  JEFFERSON  COUNTY. 

R0CHE8TEE,  N.  Y.,  AtuftLst  14,  1886. 

Baloh,  Esq.,  M.  D.,  Secretai^  of  State  Board  of  Ileaith 
Albany^  N,  Y. : 

icAB  Sir. —  Permit  me  to  transmit  to  you  herewith  a  report  of 

t^o     sanitary  inspection   made  by  me   at   Philadelphia,  Jeiierson 

o\iirity,N,  Y.,  on  July  twentieth  and  twenty-first,  by  request  of 

'oiii*  Board,  and  with  particular  reference  to  the  pollution  of  the 

^dian  river  at  that  place  with  sawdust  and  other  saw-mill  wastes. 

f^l^o  inspection  was  made  in  company  with  Dr.  Geo.  D.  Hewitt,  ot 

»^ArtIiage,  and  Dr.  Dewitt  C.  Rodenhurst,  health  oflScer  of  Phila- 

ielpliia,  and  also  a  number  ot  residents  and  members  of  the  health 

J>o»rcl  of  Philadelphia.     After  the  several  localities  complained  of 

along  the  river  had  been  carefully  examined,  a  public  conference 

betMreen  the  local  board  of  health  and  the  owners  of  the  saw-mills 

^*s    held,  at  which  the  latter  were  represented  by  l^w  Geo.  D. 

H^'W'itt,  of  Carthage,  and  Dr.  H.  G.  r.  Spencer,  of  Watertown. 

*-*iese  two  physicians  seemed  to  entertain   the  opinion   that  no 

'P^^^^^ii  nuisance  existed  in  the  Indian  river  at  the  locality  named, 

^^  as  they  both  desired  some  time  tor  consideration  of  the  subject 

*^tor^  reaching  a  definite  conclusion,  and  as  I  have  not  heard  from 

Ji^otti  since,  I  can  only  convey  to  you  my  own  opinions  as  derived 

^J^cma  a  careful  examination  of  the  river  and  its  banks  for  a  distance 

^    ^ore  than  one  mile  in  length  on  each  side  of  the  village,  also  as 

^^ived  from  exhaustive  questioning  of  a  number  of  residents  who 

Pl>«ared  at  the  conference. 

Report. 

|.j    '■^he  village  ot  Philadelphia  is  located  on  the  Indian  river  in 

.J  ^     north-eastern  portion  of  Jetforson   county,  and  has  a  popula- 

^  of  about  800.     Its  principal  industries  are  as  follows :  Two 

*^e  saw-mills,  one  planing-mill,  a  tannery,  a  flouring-mill,  and  a 


-^*^e  cheese-box  factory,  in  all  of  which  a  considerable  number  of 

J^^dent  operatives  obtain  constant  employment.     The  cheese-box 

1  ^^^ry  is  about  one  and  one  fourth  miles  west  of  the  village,  while 

^^     remainder  of  the  establishments  named  are  situated  directly 

I*    ^lie  village  proper.    The  Indian  river  flows  in  a  general  westerly 

i-^^ction  throui^h  the  town,  and  although  its  current  is  relatively 

^  ^lut  on  each  side,  yet  in  tlie  village  itself  it  passes  through  a  rocky 

^|^**ge  where,  in  a  distance  of  about  one-fourth  of  a  mile,  it  falls  about 

^^^ir  feet,  thus  affording  an  excellent  oppvriuuiiy  tor  the  develop 

\    1^^  ot  water  power.     All  of  tiie  aforesaid  manufacturing  estab- 

"^^itients  are  located  upon  the  banks  of  the  river,  and  throw  more 

^  *^8B  of  their  waste  products  therein.     On  each  side  of  the  gorge 
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in  the  village,  the  natural  descent  or  slope  of  the  river  is  qiiite 
small,  so  that  a  inill-dani  of  ten  or  twelve  feet  in  height  causes  tbe 
water  to  set  back  for  a  long  distance,  forming  narrow  and  muct 
elongated  ponds.      In   the  summer  season   the   discharge  of  the 
stream  is  comparatively  slight,  and  it  then  resembles  alarge  creek 
rather  than  a  river.     The  water  is  very  dark  brown,  indicative  of 
pe.at  or  swamp  discoloration.     Wliere  the  current  is  apprecitble, 
the  bed  of  the  river  is  found  to  be  clean  granite  rock,  but  where  it 
has  been  checked  by  the  erection  of  dams,  or  by  the  presence  of 
natural  barrierB,  extensive  deposits  of  mud  and  alluvium  maybe 
seen  on  the  bottom  and  margins.     Easterly  towards  the  villagQ  ot 
Antwerp,  about  seven  miles  from  Philadelphia,  the  country  is  quite 
flat,  while  towards  the  west  it  is  rather  hilly.     The  surface  soil  is 
generally  a  strong  clay,  overlyintr  a  very  irregular   granite  and 
gneiss    formation,    which   in   many   places   projects  considerably 
above  the  ground.     In  consequence  of  these  topographical  and  geo- 
logical peculiarities,  many  swampv  basins  occur  in  the  locality,  as 
is  clearly  and  unmistakably  revealed  by  the  character  of  the  vege- 
tation in  the  fields  and   pastures.     An  extensive  mai*shy  area  of 
several  hundred  acres,  covered  with  forest,  trees  and  brush,  is  found 
adjacent  to  the  river  immediately  east  of  the  village,  and  aimilar 
smaller  areas  exist  in  the  alluvial  bottom-lands  on  the  west. 

Throughout  the  entire  region  drained  by  the  Indian  river,  vast 
quantities  of  pine,  hemlock  and  spruce  lumber  are  produced  every 
year.  Saw  mills  have  been  in  active  operation  on  the  stream  for 
many  yeare  past  at  Antwerp,  Theresa  and  several  other  points, 
both  above  and  below  Philadelphia;  and  at  all  of  these  places  the 
practice  has  been  to  dispose  of  the  sawdust  and  mill-wastes  by 
throwing  the  same  into  the  river.  Freshets  carry  oft*  nmch  of  tbifl 
waste  matter  into  the  St.  Lawrence ;  but  considerable  deposit  lodge 
in  the  pools  and  marginal  irregularities  of  the  stream,  and  defy 
the  scouring  action  of  ordinary  floods.  The  manner  in  which 
,  these  large  masses  of  sawdust  are  formed  and  become  fixed  in 
rivers,  with  irregular  and  rocky  beds  and  shores,  I  have  already 
described  in  a  former  report  to  3'our  Board  relating  to  the  sawdost 
nuisance  at  Fort  Edward,  N.  Y.,  and  need,  therefore,  not  be  detailed 
here.  Suffice  it  only  to  say  that  when  sawdust  becomes  saturateci 
with  water  in  a  turbid  stream,  its  specific  gravity  increases  and  it 
will  settle  at  all  points  where  the  current  is  sufficiently  checked. 
In  this  manner  sawdust  accumulations  ot  some  extent  have  been 
formed  in  the  mill-ponds  and  slack-water  of  the  Indian  river, above 
and  below  the  village  ot  Philadelphia,  partly  frum  the  niill-wastee 
produced  in  that  place,  and  partly  from  that  produced  at  Antwerp 
and  other  localities  farther  up  the  stream.  To  assert  that  the  exit- 
ing deposits  under  con  adoration  are  due  entirely  to  the  saw-inil" 
at  Philadelphia,  would  be  manifestly  incorrect,  since  the  lari^es*  ot 
the  exposed  accumulations,  covering  an  area  ot  only  about  oue-fiftt^ 
of  an  acre,  and  having  a  maximum  depth  ot  from  twelve  to  fourteen 
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ingA  and  the  deposits  of  sawdust  in  the  river  for  a  distance  rf 
about  one  and  one-half  miles  each  way  from  the  village,  let  us  now 
turn  to  the  sanitary  aspect  of  the  problem  presented.     It  appean 
that  the  local  board  of  health  is  of  the  opinion  that  the  deposits  of 
saw-mill  wastes  in  the  Indian  river,  in  the  township  of  Philadelpliiti 
are   nuisances    dangerous  to    the  public    health,    and    that  the 
practice  of  the  mill-owners   ot   disposing   ot   their  refuse  woody 
matter  by  throwing  the  same  into  the  stream,  should  be  stopped  tt 
once.     Now  while  these  propositions  may  be  true  in  general,  yet 
the   tact   is  that  the  health  officer  cannot  prove  their  truth  by 
appealing  to  tlie  records  of  the  prevalent  sickness  in  the  locality, 
since  both  he  and  all  of  the  other  medical  practitioners  in  the 
whole  district  are  compelled   to   admit   that  cases  of  paroxysmal, 
enteric,  remittent  and  malarial  fevers  are  of  extremel}'  rare  occar- 
ronce  in  the  entire  township,  and  that  no  disagreeable  or  noxious 
effluvia  have  been  heretofore  noticed  as  coming  from  such  deposits. 
Tlie  mill-owners,  accordingly,  deny  the  truth  of  the  above-named 
propositions  of  the   local   board   of  health,   and   insist  that  any 
restrictions  as  to  their   mode   of  disposing   of  their   mill-wastes, 
which  the   public  healtli  authorities  may  impose  upon  them,  are 
unwarrantable  in  the  premises.     A  conflict  between  the  parties 
has  thus  arisen,  and  the  State  Board  of  Health  is  asked  to  interfere 
and  to  uphold  the  local  authorities  in  their  views  and  decisions. 

From  my  own  examinations  of  the  saw  dep()8its  on  the  two  days 
of  my  visit,  I  was  unable  to  detect  any  offe^isive  odor  arising  there- 
from, or  to  discover  any  resident  of  the  village  who  had  uotioed 
any  such  odors.  The  only  odor  discernible  from  fresh  deposits 
was  the  peculiar  pungent  smell  which  invariably  attends  the  manu- 
facture of  lumber  from  resinous  wood,  and  this  order  is  not  gener- 
ally regarded  as  noxious  or  offensive ;  the  older  deposits,  on  the 
other  hand,  whether  on  the  surface  or  at  a  distance  of  several  feet 
below  the  surface,  gave  off  only  a  faint  odor  of  humus  or  peat,  less 
marked  even  than  the  smell  of  the  adjacent  mud  or  soil.  The 
atmosphere  of  the  locality  generally,  did  not  appear  to  be  tainted 
or  oficiisive,  and  the  physicians  all  agreed  in  the  opinion  that  it  was 
salubrious.  In  view  of  these  facts  and  statements,  I  must  admit 
tliat  at  the  time  of  my  inspection^  no  nuisance  dangerous  to  the 
)ublic  health  was  found  in  the  form  of  the  sawdust  deposits  in  the 
ndian  river,  of  which  complaint  has  been  made,  also,  that  it  mala- 
rial fevers  had  then  been  of  frequent  occurrence  in  the  village  and 
its  immediate  vicinity,  a  number  of  other  causes  therefor  could 
properly  be  assigned,  such  as  the  proximity  of  considerable  areas  of 
of  undrained  land,  improper  domiciliary  conditions,  lack  of  subaoil 
drainage,  impure  water,  etc. 

It  is,  however,  only  fair  to  state  that  the  conditions  which 
obtained  at  the  time  of  my  inspection  may  have  been  exceptionally 
favorable,  and  that  no  guarantee  for  the  continuance  or  perfnanenoe 
ot  such  conditions  can  be  given,  either  by  the  mill-owners,  or  by 
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any  one  else,  in  cases  like  the  one  under  consideration.     Sanitarians 
generally  admit  that  the  vicinity  of  large  quantities  of  decomposing 
wood  is  dangerous  to  health,  not  so  much  in  consequence  of  the 
emanations  from  the  rotting  vegetable  matter  itself,  but  in  view  of 
the  well-established  fact  that  the  specific  causes  of  a  number  of 
dangerous  fevers  seem  to  flourish  and  increase  when  they  find  lodg- 
ment where  such  decaying  wood  is  present  in  masses  of  considerable 
magnitude.     Instances  of  the  prevalence  of  fever  epidemics,  coupled 
with  the  existence  of  decomposing  timber,  chips,  shavings  and  saw- 
dust, have  been  so  often  noted  in  many  difi'erent  localities  that  the 
theory  of  simple  coincidence  can  no  longer  be  sately  maintained, 
even  though  the  exact  relation  between  cause  and  efiect  has  not  yet 
been    clearly  demonstrated.      We  do    know,    however,    that    all 
varieties  ot  wood  contain  gum,  sugar,  resin  and  albuminoid  uiatter 
in  more  or  less  quantity ;  that  logs   contain   a   larger  amount  of 
8uch   substances,  even  after  a  long  immersion  in  flowing  water, 
than  the  boards  which  are  cut  therefrom,  and  subsequently  undergo 
an    additional  seasoning  process;    that  common  seasoned   lumber 
always  contains  a  considerable  quantity  ot  soluble  nitrogenous  or 
albuminous  matter;  and    hence,  that  the  sawdust  and  mill-wastes 
f roui  the  comparatively  green  logs  must  contain  a  much  greater 
amouut  of  such  matter  than  sawdust  and  shavings  from  thoroughl}* 
seasoned  lumber.     It  is  further  known  that  cellulose,  or  pure  woody 
fibre,  which  in  an  isolated  condition  undergoes  a  change  very  slowly, 
is,  nevertheless  subject  to  a  remarkably  rapid  decomposition  by  a 
ferment  contained  in  all  fertile  soils,  whereby  it  is  converted  into 
carbonic  acid  and  marsh  gas  ;  also,  that  when  moist  wood  is  exposed 
to  the  air  alone,  a  kind  of  fermentation  of  its  nitrogenous  constitu- 
ents takes  place,  in  consequence  of  which  oxygen  is  absorbed,  car- 
bonic acid  and  water  are  evolved,  and  the  woody  fibre  crumbles 
into  a  blackish   brown  vegetable   mould  called  humus^  ulmin^  or 
gein.     As  an  additional  fact,  it  is  known  that  the  gums,  sugar,  and  a 
part  of  the  resinous  extractive  and  albuminoid  matter  in  all  woods 
are  soluble  to  a  considerable  extent  in  water  at  common  tempera- 
tares,  and  that  water  containing  these  substances  in  solution  will 
favoF  the   development   and    reproduction   of    many  varieties  .of 
bacteria  and  other  low  forms  of  life ;   also,  that  certain  of  these 
micro-organisms  which  can  be  propagated  in  such  water  are  recog- 
nized as  the  specific  cause  of  certain  diseases.     The  conclusion  to 
be  drawn  from  these  premises  obviously  points  to  the  proposition 
that  large  deposits  of  decomposing  vegetable  matter,  such  as  saw- 
dust, must  be  regarded  as  dangtrous  to  the  public  health,  und  that 
H  continuance  of  the  practice  ol  depositing  such  matter  in  public 
waters,  where  it  can  accumulate  in  extensive  bars  or  shoals,  should 
be  prohibited  by  law. 

It  has  been  asserted  that  the  reason  why  the  sawdust  deposits  in 
bhe  Indian  river  at  Philadelphia,  are  not  offensive  or  dangerous  to 
numan  health,  is  because  almost  the  whole  of  lumber  produced 
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there  is  manufactared  from  highly  resinous  wood,  such  aBspmoe, 
hemlock  and  pine,  and  that  the  resin  both  prevents  the  decay  of 
the  w(M)dy  fibre  and  arrests  the  decomposition  of  the  sap  and  other 
soluble  albuminoid  !natter.  Doubtless  there  is  some  truth  in  this 
assertion,  but  to  what  extent  the  resinous  and  aromatic  extractife 
matters  in  such  woods  tend  to  retard  or  prevent  fermentation  and 
decay  is  not  definitely  known.  The  experiments  and  researches  of 
Prof.  Wm.  H.  Brewer,  of  New  Haven,  Conn.,  and  of  Dr.  J.  E 
Kello«r^,  of  Battle  Creek,  Mich.,  made  several  years  ago,  together 
with  those  more  recentl}^  conducted  by  Dr.  R.  C.  Kedzio,  ex-presi- 
dent of  the  Michigan  State  Board  of  Health,  all  agree  in  the  con- 
clusion that  resinous  woods,  whether  green  or  partly  seasoned, 
contain  a  considerable  amount  of  soluble  nitrogenous  matter  capa- 
ble of  active  fermentation  or  decomposition,  and  of  emitting 
intensely  offensive  odors.  After  describing  several  experiments 
made  with  water  in  which  sawdust,  mainly  from  pine  wood,  had 
been  saturated,  Dr.  Kedzie  says  :  '•  It  is  commoly  considered  that 
colophony  and  resinous  materials  of  every  kind  in  pine  wood  are 
not  only  insoluble  in  water,  but  that  they  exert  a  strong  preserva- 
tive influence  upon  such  wood,  preventing  decay  and  securing 
iinmunity  from  organic  contamination  of  soil  waters.  But  solubility 
and  insolubility  are  relative  terms;  all  substances  of  very  sparing 
solubility  arc  called  insoluble.  Very  few  substance  can  be  called 
absolutely  insoluble.  While  resin,  as  such,  is  insoluble  iu  water, 
its  combinations  with  the  alkalies  are  readilv  soluble  in  water,  and 
even  tlie  salts  it  forms  with  lime,  magnesia  and  oxide  of  iron,  have 
a  sensible  solubility.  Stover  in  his  dictionary  of  chemical  solubili- 
ties, says  of  all  these  salts  that  they  are  sparingly  soluble  in  water. 
The  lime  salt  is  soluble  in  three  thousand  parts  of  water.  But, 
whatever  may  be  the  lacts  in  regard  to  the  insolubility  of  these 
resinous  principles  in  pure  water  in  their  separate  form,  it  is  evident 
that  a  certain  degree  of  solubility  attaches  to  them  in  their  original 
combination  in  woody  fibre  when  treated  with  water  containing  a 
small  amount  of  alkaline  carbonates,  or  even  alkaline  earths. 
*  ^  *  Such  water  has  a  ujarked  solvent  action  on  certain 
pfinciples  in  pine  sawdust.  The  organic  matter  in  this  sawdust 
water  is  not  merely  suspended  matter  which  will  settle  after  a  time 
and  leave  the  water  clear,  but  is  dissolved  in  the  water.  *  *  * 
After  standing  for  a  tew  days  in  a  closed  vessel,  the  water,  which 
was  ot  a  brownish  hue,  acquired  a  rery  offensive  odor,  and  this 
odor  was  ])resent  in  all  the  natural  sawdust  waters  I  examined. 
^  *  *  During  evaporation  of  all  these  watei's  a  piney  ouor 
escaped.  *  *  *  The  residue  left  was  a  dark,  tarry  mass,  which 
gave  ofi'  a  dark  smoke  during  ignition,  the  odor  of  resin,  and, at 
last,  a  choking  smell  ot  charring  pine  wood.  *  *  *  The  water 
also  held  a  sensible  quantity  of  nitrates  and  traces  of  nitrites  in 
.solution.  *  *  *  I  close  this  discussion  with  five  general  con- 
clusions. 
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*^  1.  These  sawdiiRt  waters  all    contain    an  amount  of  organic 
matter  snfficient  to  condemn  them  for  potable  and  culinary  use. 

*^2.  Thev  all  contain  resinouB  extractive  matter  in  solution. 

**  3.  They  all  contain  nitrogenous  material  capable  of  yielding 
albnminoid  ammonia  greatly  in  excess  of  the  sanitary  limit. 

**4.  They  contain  all  the  chemical  elements  necessary  to  sustain 
low  forms  of  plant  life. 

**  5.  In  the  presence  of  so  large  an  amount  of  organic  matter 
and  the  chemicals  of  plant  life,  these  waters  may  become 
dangerous  by  nonrishing  and  reproducing  the  germs  ot  epidemic 
disease,  should  they  find  lodgment  therein."  In  like  manner, 
Dr.  Kellogg,  after  having  collected  all  available  facts  bearing 
upon  the  relation  of  decaying  wood  to  disease,  with  special 
reference  to  the  numerous  pine  sawdust  naisances  in  the  State  of 
Michigan,  believes  **  that  it  can  be  shown  beyond  room  tor  reason- 
able doubt  that  the  following  propositions  are  true:  First,  that 
wood,  whether  as  sawdust  or  in  some  other  torm,  when  under 
favorable  conditions  of  warmth  and  moisture  and  exposed  to  the 
air,  undergoes  a  form  of  decomposition  which  is  accompanied  by 
the  evolution  of  gases  of  an  unpleasant  and  presumably  unwhole- 
some character ;  and,  second,  that  the  decomposition  of  wood  is 
also  accompanied  by  the  development  of  bacteria  and  other  low 
forms  of  life,  which  are  associated  with  the  decomposition  of 
nitrogenous  substances,  and  which  are  in  the  light  of  modern 
investigations  regarded  as  intimately  connected  with  the  develop- 
ment of  many  serious  diseases."  Prof.  Brewer  also  states,  in  a 
valuable  paper  read  before  the  American  Public  Health  Associa- 
tion in  187y,  that  "  when  green  wood  is  well  soaked  in  cold  water 
a  considerable  quantity  of  albuminoid  matter  is  dissolved  out. 
This  solution  is  extremely  putreecible,  and  the  fact  is  true  of  all 
kinds  of  wood.  *  *  *  The  odor  is  very  rank  and  varies  with 
the  kind  of  wood,  also  with  the  temperature,  the  degree  of  con- 
centration of  the  solution,  and  probably  also  with  the  amount  of 
tannin  and  other  similar  extractive  matters  contained  in  the  wood. 
*  *  *  In  light,  the  liquor  becomes  dark  in  color  and  sour.  In 
the  dark,  the  odor  seems  more  offensive  than  if  the  decay  goes  on 
in  the  light.  *  *  *  Heart-wood  and  sap-wood  act  essentially 
alike  in  this  matter  ;  the  difference  is  one  ot  degree  rather  than  of 
character.  *  *  *  ]f  piles  about  our  wharves  and  similar 
structures  do  not  smell  so  bad,  it  is  merely  because  the  solution  is 
more  dilute.  The  decay  goes  on,  however,  and  so  with  vegetable 
matter  decaying  in  swamps,  sawdust  in  ponds,  and  so  on  to  the 
end  of  a  long  chapter.  The  exhalations  of  swamps,  or  of  vegetable 
matter  decaying  in  still  water,  is  universally  regarded  as  unwhole- 
some, in  climates  where,  for  a  part  of  the  year  at  least,  the  weather 
is  as  warm  as  we  have  it.  So  far  as  I  know  there  is  no  exception  to 
this  on  the  whole  earth,  and  hence  the  general  sanitary  bcarincr  ot 
the  observations  here  recorded  need  not  be  further  argued."     It  is 
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believed  that  the  foregoing  quotations  will  be  snlBcient  lo  show 
that  tlie  aBsei'tions  with  regard  to  the  harmlessnese  ot  deposits  of 
sawdust  derived  from  resinous  woods  are  not  yet  accepted  Dj  com- 
petent anthorities,  and  hence  that  such  accumulations  mnst  still  le 
regarded  as  highly  suspicious,  to  say  the  least. 

The  question  now  arises  as  to  the  disposal  ot  the  mill  wastes  in 
some  other  practicable  way  than  by  throwing  them  into  the  stream. 
Many  solutions  ot  this  important  problem  have  been  presented, 
but  their  successful  application  to  a  particular  case  is  extremelj 
difficult  and  depends  largely  upon  the  enterprise  and  available 
ca])ital  of  the  mill-owners.  The  simplest  method  of  disposal  is  to 
utilize  these  wastes  tor  fuel  in  generating  steam  power  on  the 
premises  where  they  are  produced.  Its  value  for  this  purpose  has 
long  been  recognized,  and  cases  of  its  adaptation  are  very  namerons 
throughout  nearly  all  lumbering  districts.  Experts  in  steam  enp- 
neering  usually  estimate  that  three  cords  of  soft  wood  sawdust  are 
equal  in  evaporative  effects  to  one  ton  of  anthracite  coal ;  and  thit 
the  combustion  of  one  ton  of  such  coal  under  a  properly  designed 
steam  boiler  will,  during  a  working  day  of  ten  hours,  generate 
sufficient  steam  to  operate  a  forty-horse-power  engine  for  the  same 
period  of  time.  Now  since,  on  the  average,  two  and  one-half  solid 
cords  of  sawdust  alone  are  produced  each  working  day  at  the  two 
saw-mills  at  Philadelphia,  it  follows  that  from  this  waste  material 
at  least  thirty-three  and  one-third  horse-power  could  be  developed 
daily  by  its  consumption  as  fuel  under  a  steam  boiler.  There  aie 
no  practical  difficulties  in  the  way  of  this  mode  of  disposing  of  the 
refuse  sawdust,  shavings,  bark,  slabs  and  edging,  all  that  is  required 
is  a  specially  designed  furnace,  the  engine,  boiler  and  bnilaingi, 
and  a  moderate  degree  ot  enterprise  on  the  part  ot  the  manufac- 
turers. In  addition  to  its  utilization  for  producing  steam  power, 
sawdust  has  also  been  successfully  employed  in  the  manafactnre  of 
wood-pulp  for  paper-making;  of  heating  and  illuminating  gas;  of 
charcoal  for  gunpowder,  filters,  etc.;  of  artificial  fuel  in  the  form 
of  compressed  blocks;  ot  a  light  and  useful  building  material 
known  as  "  terra  cotta  lumber;'  of  deafening  and  packing  mate- 
rial for  manifold  uses;  of  certain  acids  used  by  dyers  and  cheiniatB; 
and,  finally,  in  the  production  of. a  manure  or  compost  particularly 
adapted  to  heavy  soils.  As  it  may  be  of  interest  to  many  persom 
to  learn  some  of  the  details  of  these  different  operations  tb  which 
the  sawdust  is  subjected,  the  following  brief  statements  are 
appended : 

For  converting  sawdust  and  shavings  into  ceUulosSy  or  wood-f^h 
two  or  three  pn^cesses  are  now  in  use,  one  method  being  to  treat 
the  material  with  caustic  soda,  while  another  employs  acids  to 
effect  disintegration.  All  systems  of  treatment,  however,  involve 
the  use  of  heat  and  high  pressures.  A  few  years  ago,  a  roachioe 
was  constructed  at  Troy,  N.  Y.,  to  reduce  saw-mill  retuse  into  pulp 
suitable  for  paper  making.     It  was  operated  with  a  fifteen  horee- 
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power  .engine,  and  converted  a  charge  of  1,600  ponnds  of  sawdnst 
iDto  1,200  ponnds  of  pnlp  in  a  period  of  three  hours.  The  palp 
tho8  prodnced  may  be  nsed  for  the  mannfactnre  of  nearly  all  kinds 
of  paper,  and  is  said  to  be  equal  in  quality  to  that  made  from  rags, 
jute  and  similar  substances. 

The  making  of  heating  and  illuminating  gas  from  sawdust  is 
%  new  branch  of  trade  which  is  important  in  all  places  where  coal 
18  expensive  and  saw-dust  is  thrown  away.  A  description  of  one 
process  of  manufacturing  such  gas  from  sawdust  is  contained  in 
the*' Journal  of  Qaslighting"  for  1884,  and  from  this  we  learn 
that  a  charge  of  2,000  pounds  ot  dry  pine  sawdust,  carbonized  at  a 
temperature  of  1,500  degrees  F.,  yields  from  11,000  to  14,000  cubic 
feet  of  gas  having  an  illuminating  power  of  fifteen  candles  and  a 
specific  gravity  ot  from  0.69  to  0.62.  More  resinuous  woods  give 
gas  of  a  higher  candle  power.  The  heating  value  of  such  gas  is 
folly  equal  to  that  of  the  best  coal  gas,  and  it  remains  fixed  or 
permanent  at  nearly  all  temperatures.  The  cost  of  producing 
sawdust  gas,  without  allowing  for  the  value  of  the  residual  products, 
is  shown  to  be  about  thirty-five  cents  per  1,000  cubic  feet;  but  if 
said  value  is  properly  credited,  then  the  cost  of  production  becomes 
rednced  to  about  one  and  two-third  cents  per  1,000  cubic  feet.  In 
1883,  works  for  the  manufacture  of  such  gas  were  erected  and  put 
into  operation  for  the  town  of  Deseronta  in  Canada,  and  the  gas 
thus  produced  is  said  to  be  equal  to  that  made  from  the  best 
cannel  coal. 

For  making  gi^anulaied  charcoal  from  sawdust,  the  latter  is 
carbonized  in  iron  retorts,  yielding  twenty  per  cent  of  charcoal, 
which  can  be  used  for  gunpowder,  fireworks,  filters,  refrigerators, 
disinfectants,  etc.,  twenty-two  per  cent  of  fixed  gases  suitable  for 
heating  or  lighting  purposes  ;  forty-seven  per  cent  of  pyroligneous 
acid  or  crude  acetic  acid ;  ten  per  cent  of  wood  tar,  and  one  j)er 
cent  of  wood  alcohol.  Resinous  woods  yield  a  special  line  of 
products,  all  of  which  have  a  commercial  value  in  different  trades 
or  industries.  Another  process  is  to  carbonize  the  sawdust  in 
special  kilns,  instead  of  in  open  heaps.  The  charcoal  thus  pro- 
duced does  well,  when  mixed  with  ordinary  wood  charcoal,  for 
forge  fires,  but  it  is  not  so  well  adapted  for  blast  furnaces.  In 
comparison  with  the  charcoal  made  by  carbonizing  sawdust  in 
open  heats,  the  material  produced  in  kilns  has  the  advantage  ot  a 
lower  cost,  of  better  yield,  of  being  clean  and  free  from  dust,  and 
of  more  easily  conducted  carbonization,  as  the  process  is  not 
affected  by  the  weather.  These  modes  of  utilizing  mill-wastes  are 
practiced  to  a  large  extent  in  Sweden  and  other  European  countries. 

Id  the  mannfactnre  of  artificial  fuel^  sawdust  is  compressed 
into  cakes  or  blocks  of  varying  sizes,  after  being  mixed  with  resin, 

Eitcb,  or  other  inflammable  waste  products.    Successful  experiments 
ave  also  been  made  by  mixing  it  with  coal  dust,  culm,  and  similar 
organic  refuse,  and  then  compressing  it  with  powerful  niachiner}' 
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into  Inmps  or  blocks  of  convenient  size  for  burning  in  the  fnmioei 
of  steam-boilers.  The  first  named  line  of  products  are  oommon 
articles  of  commerce  for  lighting  fires  of  all  kinds. 

The  peculiar  and  nseful  product  called  *'  terra  cotta  lumber^ 
affords  another  illustration  of  how  sawdust  may  be  utilized  advant- 
ageously. It  is  made  by  mixing  a  particular  kind  of  clay  with  rtw- 
dust,  and  then  burning  properly  shaped  blocks  of  the  componnd 
in  a  kiln.  In  this  process  the  woody  matter  is  completely  burned 
out,  leaving  a  spongy  or  porous  mass  of  terra  cotta  which  may  be 
manipulated  in  many  respects  like  common  lumber,  whence  the 
product  derives  its  name.  Eeing  fire-proof  and  very  light,  it  may 
be  adapted  to  a  great  variety  of  uses  in  architectural  work.  The 
clay  which  is  employed  in  its  manufacture  has  also  heretofore  been 
a  refuse  material,  not  available  either  for  common  brick  or  fire 
brick,  and  is  exceedingly  abundant  in  many  localities.  There 
seems  to  be  no  reason,  therefore,  why  terra  cotta  lumber  cannot  be 
produced  so  cheaply  as  to  bring  it  into  general  use,  and  thus  fonn 
the  basis  for  a  large  and  profitable  industry. 

Sawdust  is  also  used  extensively,  without  any  previous  t^ee^ 
ment,  for  numerous  purposes,  such  as  packing  and  storing  ice,  deif- 
ening  floors  and  walls,  protecting  water  pipes  from  frost  in  exposed 
situations,  packing  goods  for  transportation,  filling  a  variety  of 
toys,  strewing  floors  and  icy  walks  in  winter,  bedding  for  animals, 
etc.  It  has  also  been  used  with  good  results  as  a  substitute  for 
sand  in  common  and  hydraulic  mortars,  where  lightness  of  the  masft 
was  desirable.  The  fact  that  it  is  in  growing  demand  for  miecelli- 
neous  familiar  purposes  can  be  established  by  the  circumstances 
that  in  tbe  city  of  New  York  alone  a  business  of  more  than 
$2,000,000  annually  is  done  in  sawdust;  that  forty  years  ago, the 
owners  of  saw-mills  were  glad  to  have  it  carted  away  without  expense; 
that  twenty-five  years  ago,  it  could  be  bought  for  fifty  cents  J>er 
load  ;  and  that  now,  it  brings  three  dollars  and  a  half  per  load  at 
the  mills,  where  not  too  remote. 

Another  interesting  attempt  to  abate  the  nuisance  occasioned  by 
sawdust  deposits  in  rivers,  was  the  effort  made  several  years  since, 
on  the  part  of  a  chemical  manufacturing  company  to  utilize  the  saw- 
dust accumulations  in  the  Mississippi  river,  at  and  below  Minne- 
apolis, tor  the  production  of  certain  expensive  acids  largely  need 
by  dyers  and  in  other  industrial  operations.  It  is  a  sonroe  of 
regret  that  the  result  of  this  venture  could  not  be  definitely 
ascertained. 

Finally,  in  its  applications  to  agriculture,  the  sawdust  has  fonnd 
numerous  staunch  adherents.  The  manner  in  which  it  is  ndli^ed 
varies  with  the  character  of  the  soil  and  the  plants.  One  of  A® 
commonest  processes  is  to  form  the  sawdust  into  a  compost  with 
green  vegetable  matter  and  other  oflal,  and  then  use  it  as  a  fertiliser 
or  manure. 
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Having  thus  briefly  indicated  some  of  the  various  uses  to  which 
Bawdast  has  been  and  still  continues  to  be  successfully  put  in  our 
own  country,  it  might  now  be  asked  which  one  of  the  several 
methods  of  utilization  should  be  recommended  to  the  saw-mill 
owners  of  the  village  of  Philadelphia.  This  question  should 
properly  be  answered  by  these  owners  themselves,  after  a  careful 
consideration  of  the  problems  involved,  since  it  is  suflicient  for  the 
health  authorities  to  point  out  the  fact  that  the  sawdust  which  now 
pollutes  the  waters  of  the  Indian  river,  and  which  may  in  the  near 
fntnre  cause  much  distress  and  sufiering  in  the  village,  can  be  dis- 
posed of  in  some  other  manner  than  the  present  one  without 
'financial  loss  at  all  events,  and  possibly  even  with  material  profit. 
A  satisfactory  demonstration  of  this  fact  is  of  the  utmost  importance 
in  all  such  cases  of  nuisance  caused  by  rotting  sawdust  deposits, 
because  science  is  in  general  only  able  to  prove  that  under  particular 
conditions  of  warmth  and  moisture,  the  emanations  from  masses 
of  decomposing  vegetable  matter  often  contains  the  specific  poisons 
which  produce  some  or  all  of  the  zymotic  and  malarial  fevers,  and 
hence  that  such  masses  in  the  vicinity  of  human  habitation  must 
be  regarded  as  probably  dangerous  to  health.  Common  prudence, 
therefore,  requires  sanitary  authorities  to  consider  accumulations  of 
this  kind  with  profound  suspicion,  even  while  the  same  appear  to 
be  harmless ;  and  as  soon  as  these  fa^^ts  are  intelligently  presented 
to  the  saw-mill  owners,  it  will  become  difficult,  if  not  impossible, 
for  them  to  escape  a  serious  responsibility  in  the  event  of  an  exten- 
sive outbreak  of  one  of  the  diseases  named.  General  consideration 
for  the  public  health  should  accordingly  dictate  to  the  mill  pro- 
prietors a  speedy  and  efiective  change  in  their  method  of  disposing 
of  their  waste  products,  since  in  almost  every  instance  the  display 
of  a  decent  amount  of  enterprise  and  business  capacity  on  their 
part  will  be  sure  to  discover  some  inexpensive  means  of  utilizing 
such  wates,  or  of  preventing  them  from  becoming  a  nuisance 
detrimental  to  health. 

Respectfully  submitted, 

EMIL  KUICHLING, 

Civil  Engineer, 

The  report  of  Mr.  Kuichling  was  approved,  and  a  copy  sent  to 
the  board  of  health  of  Philadelphia. 

LEWIS  BALCH, 

Secretary  S.  B,  H, 
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CouNTBE  Report. 

No.  17  Stonk  Street,  ) 

Watertown,  N.  T.,  August  20, 1886.  | 

To  the  State  Board  of  Health  : 

I  have  the  honor  to  present  herewith  the  reenlt  of  my  inveetigi- 
tion8{2)  in  reference  to  the  sanitary  condition  of  the  town  of  Phila- 
delphia, N.  Y.     I  would  say  that  perhaps  as  yon  know  Philadel- 
phia is  situated  in  the  northern  portion  of  Jefferson  county  at  the 
junction  of  Indian  river  and  BlacK  creek.     I  find  in  the  village  two 
saw-mills  which  are  running  and  cutting,  upon  an  average,  about 
60,000  feet  of  lumber  per  day,  most  of  which  is  cut  into  timber, 
and  the  sawdust  of  said  mills  is  carried  into  the  river  and  meet  at 
it  is  carried  along  down  the  stream,  as  there  is  an  abrupt  fall  of 
from  thirty  (30)  to  fifty  (50)  feet  a  short  distance  from  tne  lower 
mill.     There  is  but  little  of  the  sawdust  remaining  and  that  is 
carried  away  by  the  high  water  during  the  spring  and  fall,  sweep- 
ing everything  clean  from  the  rock  bound  and  rock  bottom  stream. 
I  would  further  report  that  the  timber  sawed  is  of  the  res^fUfid 
kindj  and  in  the  immediate  vicinity  of  the  mills  the  air  is  more  or 
less  filled  with  the  agreeable  and  pleasant  aroma  of  said  woods, 
viz. :  Spruce,  pine,  hemlock  and  cedar.     The  refuse  of  one  millift 
sawed  into  stove  wood  and  that  of  the  other  is  burned  in  a  place 
prepared  for  that  purpose  as  rapidly  as  produced.     I  have  had 
interviews  with  the  three  physicians  of  said  town,  one  of  whom 
has  been  there  in  active  practice  some  ten  or  fifteen  years,  and  they 
all  agree  in  saying  that  no  case  of  malarial  tever  has  occurred  in 
the  vicinity  of  the  streams  during  their  practice  in  said  town.   Not 
a  sporadic  case  of  any  kind.     I  would  also  state  that  I  have  been 
in  practice  in  the  county  over  forty  years,  and  have  often  been 
called  there  in  consultation  and  have  no  remembrance  of  any  epi- 
demic of  any  kind  and  especially  of  any  low  form  of  fever  or  of 
diphtheria  during  said  time.  In  fact,  I  think  the  town  has  averaged,  if 
not  the  most  healthy^  one  of  the  most  healthy  in  the  county.    I  would 
also  state  that  the  reeenoid  sawdust,  by  reason  of  its  being  treqaently 
{i.  e.y  spring  and  fall)  removed,  no  decay  or  even  fermentation  can 
take  place,  and  by  reason  of  its  antiseptic  and  absorbent  properties 
would  act  to  prevent  the  unhealthy  or  sickening  effects  of  the 
decayed  or  decaying  vegetation  of  the  albuminoid  growths,  or  of 
any  other  unhealthy  gases. 

Respectfully  submitted, 

H.  GORDON  T.  SPENCER,  M.  D. 
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REPORT  ON  THE  SLAUGHTER-HOUSES  OF  PENN  YAN. 

Dr.  Lewis  Balch,  Sec7*etary  of  the  State  Board  of  Health : 

Sir. — J  visited  Penn  Yan  on  the  third  instant  and  submit  the 
following  report  with  regard  the  slanghter-honses  complained  of. 
I  have  prefixed  some  general  remarks  regarding  the  sanitary 
condition  of  the  village  that  seem  to  be  necessary  for  a  fnll  under- 
standing of  the  situation. 

Penn  Yan  is  the  county  seat  of  Yates  county  and  is  the  largest 
village  in  it.  It  has  a  population  ot  about  5,000.  It  is  a  growing, 
live  place,  situated  at  the  foot  of  the  beautiful  lake  Kenka.  It 
has  extended  its  corporate  limits  several  times  ;  the  inclosed  sketch 
shows  its  present  bounds.  It  is  expected  soon  to  be  extended  to 
the  south-east. 

Water  Supply  and  Sewage  Disposal. 

Although  during  the  past  few  years  the  question  of  putting  in 
water-works  has  been  agitated  nothing  definite  has  been  done,  and 
except  for  fire  purposes  the  people  rely  upon  wells  which  vary  in 
depto  from  fourteen  to  forty  feet. 

The  soil  varies  in  different  parts  of  the  village,  but  in  the  more 
thickly  settled  portion  is  gravel  and  loam.  It  is  in  this  section 
that  water  is  found  at  a  depth  of  twelve  to  twenty  feet. 

There  is  no  sewerage  to  speak  of.  During  the  past  year  a  short 
pewer  was  put  in  along  the  lower  end  of  Main  street  and  along 
Main  street.  In  some  of  the  better  class  of  residences  private 
drains  conduct  the  sewage  to  the  creek  running  southerly  through 
the  village.  The  large  majority  of  the  people  use  privies  which 
receive  little  or  no  attention  and  when  filled  a  new  vault  is  dug 
and  the  privy  placed  thereon  while  the  old  one  is  covered  with 
earth.  A  few  of  the  people  using  priviei  are  carefal  to  keep  them 
in  fair  condition  and  have  them  pumped  out  occasionally  and  the 
contents  removed ;  these  are  rare  exceptions.  1  call  attention  to 
this  more  on  account  of  the  danger  to  be  apprehended  from  the 
pollution  of  the  well  water  than  from  an  aesthetic  point  of  view. 
There  are  several  complaints  of  privy  vaults  in  difi^erent  parts  of 
the  village  and  I  saw  several  that  were  a  blot  on  our  boasted 
civilization.      It  is  very  desirable  that  a  thorough  inspection  of  all 

{>rivies  in  the  village  should  be  made  by  a  competent  person  at 
east  once  a  year  —  eay  in  May  —  and  those  needing  attention 
reported  to  the  local  health  board  to  be  ordered  cleaned  by  them 
if  necessary.  The  necessity  of  this  is  recognized  by  the  local 
health  board,  but  they  claim  they  have  no  money  to  pay  for  such 
inspection. 

The  system  of  vaults  for  privies  should  be  abolished  and  until 
the  village  can  afiord  a  system  of  water  supply  and  sewerage, 
water  tight  drawers  or  tubs  should  be  used  under  the  privies  which 
Bhould  t^  emptied  as  often  as  necessary  and  kept  disinfected. 
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The  well  at  the  academy  is  near  one  and  between  two  lam 
privy  vaalts  which  are  qnite  deep,  beinff  only  a  few  teet  above  tBe 
ground  water.  The  protection  of  the  health  of  children  in  public 
schools  is  of  the  utmost  importance  and  the  school  trnstees  aod 
board  of  health  should  awake  to  their  duty  in  this  matter.  One  of 
the  ward  or  district  schools,  at  which  about  100  small  childrni 
attend  in  the  eastern  part  of  the  village,  is  within  100  feet  ot  a  veiy 
offensive  nuisance  made  by  keeping  pigs  in  filthy  snrroundinA 
Upon  complaint  of  the  neighbors  —  not  the  school  trustees  —  me 
local  board  of  health  has  ordered  it  abated  and  work  on  the  same 
has  been  begun  —  though  not  in  a  very  effective  manner. 

The  refuse  from  the  gas-works  —  crude  petroleum  —  is  com- 
plained of  by  sorre  of  the  residents  near  by.  The  attention  oi  thegu 
company  has  been  called  to  it,  and  I  presume  they  will  take  metf- 
ures  to  remedy  the  evil  The  location  of  the  gas  works  is  a  very 
unfortunate  one,  being  near  the  most  desirable  portion  of  tbe 
villag:e  for  residences.  It  should  be  removed  —  when  practicable— 
to  a  less  objectionable  part  of  the  village. 

Board  of  Health. 

There  has  been  a  local  board  of  health  for  some  years,  who  bftvie 
been  appointed  with  a  view  of  not  disturbing  anybody  by  their 
action.  They  would  meet  and  pass  ordinances  and  there  their 
efforts  practically  ended.  For  the  past  few  years  the  president  of 
said  board  handled  guano  and  stored  it  within  the  corporation  for 
convenience,  so  could  not  consistently  interfere  with  the  other  three 
or  four  guano  depots,  slaughter-houses  or  other  nuisances,  and  tboB 
the  people  put  up  with  a  state  of  affairs  that  are  a  disgrace  to  them 
individually  and  as  a  village. 

By  mistake — rather  than  intent  —  a  board  was  appointed  thi» 
last  year,  the  members  of  which  are  above  the  average  in  .efficiency 
and  have  listened  to  complaints  and  would  gladly  remedy  them 
where  they  can,  but  have  not  the  support  ot  the  influential  portion 
oi^  the  community.     They  have  no  money  on  hand  to  pay  for  any 
work  ordered,  and  are  a  little  weak  in  their  courage.     Two  of  tte 
three  have  in  former  years   been    interested   in   slaughtering  ^^ 
the  village,  and  maintained  nuisances  themselves,  of  which  i^ 
they  are  reminded  when  asking  their  neighbors  to  abate  sim^^*^ 
ones,  still  they  will  doubtless  do  their  duty  with  a  little  encour^^ 
ment.     As  they  receive  no  pay  for  their  services  they  are  lotl> 
proceed  in  cases  where  an  expenditure  of  money  is  necessary,  ^^ 
the  animosity  of  their  former  friends  and  acquaintances  their  o 
reward. 

They  are  accused  of  sinister  motives  in  the  orders  they  h 
already  given  and  to  show  their  impartiality  they  should  can 
thorough   sanitary  inspection  ot   the  whole  village   and   prooe- 
against  all  offenders.     It  would  cost  considerable  to  put  the  villi 
in  good  sanitary  condition,  but  would  be  the  best  investment  tb 
can  make  at  present. 
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The  Slaughter  Houses. 

This  is  the  direct  cause  of  complaint.  Thirty  yeartrago  —  more 
or  less  —  the  slaughter-houses  of  the  village  were  located  as  at 
present,  on  the  south  side  of  the  creek  in  the  south-east  part  of  the 
present  village  and  then  outside  the  corporation.  That  portion  of 
the  village  was  extended  a  few  years  ago  to  the  limits  shown  on 
the  accompanying  sketch.  Within  the  past  two  years  a  railroad 
liaA  been  constructed  through  the  valley  along  the  line  of  the  old 
canal,  and  advantage  taken  of  the  fine  water  power  along  the 
stream  in  the  building  of  extensive  paper  and  other  factories  at  an 
expense,  ot  several  hundred  thousand  dollars,  and  the  village  would 
naturally  grow  eastward  along  the  stream  and  will  do  so  in  the 
near  future  without  doubt. 

At  present  there  are  three  slaughter-houses  in  this   vicinity  — 

one  has  not  been  used  for  a  month  or  so  —  at  the  other  two  most 

of  the  slaughtering  is  done  for  the  village  markets  and  some  for 

the   Willard  Insane   Asylum   east  of  Seneca  Lake.     There  is   a 

village  ordinance  requiring  all  slaughtering  to  be  done  outside  the 

corporation,   and   although   a  patient  and  enduring  public   have 

complained  at  various  times  before,  the  local  board  of  health  is  now 

so  constituted  as  not  to  hear  or  recognize  them  for  reasons  set 

forth  above.     The  butchers  claim  that  they  are  being  pei*secuted 

without  cause ;  that  they  have  slaughtered  there  for  many  years ; 

that  while  located  there  nearly  all  the  property  near  them  has 

changed  hands ;  that  people  buying  said  property  knew  that  the 

Blanghter-houses  were  there  when  they  bought ;  that  they  keep 

their  houses  as  clean  as  ever  they  did ;  that  the  members  of  the  local 

board  ot  health  who  tliey  supposed  were  their  friends  have  ''  gone 

back  ^  on  them ;  and  that  they  are  being  made  the  victims  of  a 

/^>Jitical  intrigue.     A  good  many  of  their  friends,  some  of  wiiom 

^re  men  of  influence  and  live  among  other  *'  smells  "  than  those  of 

^'f*  ''l^hter-houses,  in  other  parts  of  the  village,  are  disposed  to  side 

**'/ Cli  them  against  the  local  board  of  health;  among  said  friends 

h,^M,y    he  found  those  who  have  been  ordered  to  abate  nuisances  of 

^'  *  ••=^  kind  by  said  board. 


J  -le  complaints  claim  that  the  butchers  are  violating  an  ordi- 

a»i^^^   ^f  sHid    board    ot  health,  that  they    maintain    a   nuisance, 


tench  of  which  makes  them  sick  ;  makes  it  necessary  to  remain 

.1  ^^  ^^<:jrB  with  closed  houses  these  beautiful  summer  evenings ;  that 

'   ^^    ^^  tforts  lately  made  by  the  butchers  to  clean  up  are  temporary 

,^^~*^      ^Carelessness  will  soon  be  the  rule  if  they  '*let  up"  at  all ;  that 

.  V*      ^^  illage  would  be  healthier  and  more  attractive  were  they  out- 

^^*    ^^     <jt  it ;  that  it  is  a  matter  of  a  short  time  wheu  they  will  have 

^^    ^^-^ove  outside  the  corporation;  that  the  improvements   in    the 

^     ^     ^f  buildings,  etc.,  are  ot  nominal  money  value  (not  over  $1,000 

\)®^ides   the  land  for  all  of  the   three  slaughter-houses);  and  no 

tf^^t:   distress  will  accrue  to  the  butchers  it  compelled  to  move 

Oi^V^ide  now  ;  that  it  they  are  not  put  outside  the  corporation  while 
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the  preeent  board  of  health  HoMb  that  the  butcliers  will  "fix*|  tbs 
next  board  eo  ag  to  render  their  exclueioa  more  diSicnIt  (thereb 
harmony  of  sentimeut  on  this  point);  ^nd  that  they  hsv6 stood 
the  nuisance  aa  long  as  they  deem  it  neceBsary. 

I  believe  the  above  to  be  a  brief  statemmit  of  the  eitnatioii 
regarding  the  elaughter-houBes,  and  as  my  instructions  were  to 
collect  tacu  I  will  only  add  that  the  biitfihers  had  at  a  large  oatUy 
of  money  been  buiy  cleaiuDg  up  about  said  slaughter-hooMi^ 
spreading  slacked  liine  abont,  etc.,  for  a  week  preceding;,  and  tbit 
I  felt  highly  flattered  by  the  preparations  made  by  the  bntcben 
tor  my  reception  as  an  inspector  sent  by  your  honorable  Board. 
Very  respectfully,  your  obedient  servant, 

O.  S.  WILSON. 

Albany,' ifeptember  6,  1886. 


PENN^AjV 
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iEPORT  ON  THE  WATER  SUPPLY  OF  THE  CITY  Of 

KINGSTON. 

EWI8  Balch,  M.  D.,  Secretary  State  Board  of  Health : 

Sib. —  In  response  to  the  request  of  the  board  of  health  of  King- 
ton, and  in  accordance  with  your  instructions,  I  visited  Kingston 
uly  fourteenth,  and  in  company  with  the  local  board,  the  mayor 
f  the  city,  the  superintendent  and  engineer  of  the  water-works 
id  other  citizens,  made  an  examination  ot  the  line  of  a>ain  pipe, 
le  reservoir,  and  the  brook  running  into  it  which  furnish  the 
ablic  water  supply  of  Kingston.  The  water  was  examined  in 
16  city  and  the  reservoir  and  samples  taken  for  analysis. 

I  also  conversed  with  a  number  of  citizens  as  to  the  reasons  for 
)m  plaint  ot  the  water. 

It  appeals  that  several  weeks  ago  the  water  in  the  city  on  cer- 
in  days  developed  a  strong  disagreeable  odor  and  taste  which  is 
ascribed  as  ^^  fishy."  At  times  also  the  water,  especially  in 
ondout,  the  lower  part  of  the  city  becomes  very  roily.  Even  in 
le  upper  part  of  the  city,  where  excessive  amounts  of  sediment 
ive  not  been  usual,  the  odor  and  taste  of  the  water  have  been  so 
fensive  at  times  as  to  compel  people  to  resort  again  to  their  wells 
r  potable  water.  The  concurrence  of  testimony  of  many  witnesses 
cices  these  facts  beyond  dispute. 

lYSICAL  FkATUSES  OF  THE  WaTEB-SHED,  StBEAH   AND  ReBEBVOIB. 

The  water-works  of  Kingston  are  owned  by  a  private  corpora- 

n.     The  supply  comes  from  a  reservoir  made  by  damming  the 

w  Kill,  a  large  creek,  about  seven  miles  north-west  of  Kingston. 

3  stream  has  a  large  water-shed,  the  upper  parts  of  which  include 

forest-covered  flanks  of  Overlook  Mountain,  one  of  the  higher 

v8  of  the  Catskills.    The  topography  of  the  water-shed  is  largely 

roken  hills  with  steep  rocky  slopes  often  covered  with  woods. 

tg  the  valleys  and  over  the  more  gently  rounded  hills  the 

id   is  cultivated,   but  on  the  whole   the  water-shed  has   an 

lally  large  proportion  of  rocky  and  wooded  hills  as  compared 

>thers  used  for  water  supply  purposes.     The  underlying  rocks 

irhtly  inclined  strata  of  the  hard  argillaceous  shales  known 

hie   stone "  so   extensively  used   for  sidewalk   pavements. 

re  hard  enough  to  retain  the  glacial  etriations.     The  soil  of 

iter-shed   is  largely   niorainal   gravel   and    finer   material. 

unditions  are  all  favorable  to  the  absorption  and  retention 

water  by  the  ground,  and  the  consequent  maintenance  ot 

unimer  flow  in  the  springs  which  furnish  the  entire  water 

'>aw   Kill  during  the  low  water  period.     The  bed  of  the 

generally  either  of  large  pebbles  or  solid  rock,  the  harder 

which  form  little  falls  and  rapids,  and  below  them   the 

irreiits  have  excavated  large  pools. 
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The  upper  part  of  the  stream  is  down  precipitons  slopes  and 
the  lower  ten  miles  has  a  fall  of  some  450  feet  to  Esopns  creek. 
The  reservoir  in  the  town  of  Woodstock  is  176  feet  above  the  city 
of  Kingston,  and  the  village  of  Woodstock,  three  miles  above 
the  reservoir,  is  about  260  feet  higher  in  elevation.  These  featnrei 
of  the  channel  are  very  favorable  for  pnrifving  water  by  oxidixing 
organic  matter  in  the  falls  and  rapids,  and  by  seditnentation  in  tbe 
pools. 

Excepting  at  the  village  of  Woodstock  there  are  very  few  houei 
on  the  water-shed.  In  tlie  first  three  miles  above  the  reservoir 
there  are  only  three  or  tour  houses  near  the  main  stream  or  any  of  • 
its  tributaries.  The  reservoir  itselt  has  no  swampy  ground  aboot 
it  and  no  unusual  amount  of  shallow  water.  The  shores  are  peb- 
bly and  comparatively  free  from  vegetation.  The  bottom  of  the 
reservoir  is  coated  with  fine  mud  deposited  tnun  the  stream,  whidi 
rises  rapidly  and  becomes  turbid  in  time  of  rain.  The  reservoir  is, 
perhaps,  1,200  teet  h»ng  by  500  feet  broad.  It  is  said  to  be  thirty 
feet  deep  in  the  middle.  The  shores  slope  gradually  down  to  tbe 
edge  of  the  central  channel. 

Construction  of  the   Gate-Housk,  Filter  and  Main. 

In  the  reservoir  just  above  the  dam  is  a  gate- house  arranged  with 
three  chambers  or  wells  approximately  five  feet  square.  Into  the 
first  the  water  is  admitted  by  three  inlet  pipes  closed  with  valves, 
one  intended  to  draw  water  from  ten  feet  below  the  surface,  one 
from  twenty  feet  and  one  from  the  bottom. 

The  water  from  the  first  two  pipes  enters  the  first  well  or  cham- 
ber and  passes  thence  into  the  second  through  a  wire  screen  with 
half  inch  meshes.  The  opposite  side  ot  this  central  well  is  aleo  a 
similar  wire  screen.  They  extend  fifteen  feet  below  the  surface  of 
the  water.  The  five  foot  space  included  between  them  is  filled  with 
large  pebbles  averaging  from  two  to  three  inches  in  size,  altboagb 
many  are  larger.  The  water  from  the  inlet  gate  well  passes  hori- 
zontally through  this  coarse  filter  or  screen  ot  pebbles,  into  the 
third  well  or  chamber  from  the  bottom  ot  which  it  flows  into  the 
main  pipe,  which  conducts  it  seven  miles  to  the  city.  The  water 
from  the  lowest  pipe  of  the  three  at  the  gate  chamber,  which  draws 
from  the  bottom  of  the  reservoir,  does  not  pass  through  the  screens, 
but  is  discharged  either  into  the  creek  below  the  dam  or  iut<i  the 
city  main  by  means  of  cross-over  pipe  and  proper  valves.  Water 
from  the  reservoir  may  therefore  come  to  the  city  through  tbe 
screens,  or  may  pass  round  them  through  tliis  lowest  pipe.  The 
iwelve-inch  iron  main  which  carries  the  water  from  the  reservoir 
to  the  city  follows  the  undulations  of  the  ground,  and,  owing  to  the 
rocky  character  of  the  hills,  it  is  always  near  the  surface,  and  aouw- 
times  merely  covered  with  a  foot  or  two  of  loose  stone. 


State  Board  op  Health.  49 

Condition  of  thk  Pebblu  Screen  or  Filter. 

My  visit  was  made  near  the  close  of  an  unusually  long  dry 
riod.  There  had  been  for  many  weeks  no  freshets  to  bring 
wn  exceptional  quantities  of  sediment.  The  local  board  of  health 
1  previously  visited  the  reservoir  and  criticised  the  condition  of 
)  pebble  filter,  the  pebbles  of  which  had  never  been  changed. 
0  members  of  the  board  say  that  at  the  time  of  their  visit  there 
«  a  deposit  of  some  five  inches  of  mud  on  the  top  of  the  pebbles, 
hen  I  examined  the  filter  about  eighteen  inches  of  the  upper 
►nes  had  been  taken  oft  and  lay  on  the  rock  near  by.  They  were 
3t  examined  and  found  covered  with  masses  of  fine  mud  filled 
th  decaying  fragments  of  leaves,  stems,  roots,  and  other  bits  of 
getable  material.  We  then  proceeded  to  the  gate  house.  When 
3  cover  of  the  filter  chamber  was  raised  and  the  water  drawn 
wn  a  very  strong  and  disagreeable  odor  of  decaying  vegetable 
•tter  rose  from  the  filter.  I  then  dug  down  into  the  stones  on 
>  exit  side  of  the  filter  where  it  should  have  been  cleanest, 
e  interstices  between  the  pebbles  were  largely  filled  with  strong 
filing  mud  full  of  decaying  fragments  of  vegetable  growth,  some 
hem  as  large  as  half  of  a  leaf.  Many  of  these  fragments  were 
ayed  to  blackness.     About  a  million  of  gallons  of  water  a  day 

now  passed  through  these  pebbles,  the  force  of  the  current 
intaining   open   channels    through   the   mass   of   filth    in    the 
^rstices. 
The  water  passes  through  the  filter  at  whatever  rate  it  is  drawn 

the  city,  or,  when  let  in  after  being  drawn  off^  it  goes  through 
^  filter  under  a  head  of  some  twenty  feet.  Were  it  not  for  this 
Werful  current  the  filter  would  clog  up  and  have  to  be  cleaned. 

it  is  the  filter  has  accumulated,  as  a  permanent  filling,  all  the 
h  it  will  hold  in  a  strong  current.  Any  surplus  deposited  in  the 
^r  when  the  current  is  slow  is  simply  driven  through  when  the 
Oe  increases  into  the  main,  where  it  is  either  deposited  or  carried 
^g  to  be  served  to  consumers  in  Kingston.  The  water,  how- 
f ,  in  passing  through  these  pebbles  carries  with  it  into  the  main 
^  not  only  siich  sediment  as  it  may  have  brought  from  the 
-rvoir,  but  it  must  take  up  also  products  of  putrefacti<>n   from 

filter  itself.     The  reservoir  was  visited  about  three  o'clock  in 

afternoon.  In  the  evening  at  a  house  in  Kingston,  I  drew, 
f  letting  the  faucet  run,  a  bowl  full  ot  water,  in  which  the  odor 
^^e  filter  was  distinctly  perceptible. 

•"om  these  tacts  it  is  clear  that  the  pebble  filter  or  screen  no 
r^r  prevents  the  passage  of  impurities  into  the  main,  but  is  itself 
^^  as  a  source  of  pollution  to  the  water. 

CoNDWioN  OF  Water  in  the  Reservoir. 

i^e  water  in  the  reservoir  appeared  to  be  free  from  suspended 
^ral  matter,  but  was  yet  so  turbid  that  the  bottom  was  not 
^le  in  two  or  three  feet  of  water,  six  feet  from  the  shore.     The 
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color  was  greenish  brown.  There  was  no  odor  to  the  water  at  a 
temperature  of  above  seventy  degrees.  No  vegetable  growths,  large 
or  small,  were  visible  on  the  surface  of  the  reservoir.  I  took  for 
analysis  a  sample  of  the  water  in  a  new  half  gallon  demijohn  with 
new  cork,  being  careful  to  rinse  the  demijohn  in  the  water  of  the 
reservoir.  I  was  informed  by  the  health  officer  that,  at  the  tinie 
of  his  visit  to  the  reservoir,  soon  after  the  first  serious  complaints  of 
the  bad  taste  and  odor  in  the  water,  the  bottom  of  the  reservoir 
was  bare,  and  that  many  dead  fish  were  visible  upon  it.  In  the  pres- 
ence of  the  common  council,  the  superintendent  of  the  water  works, 
is  said  to  have  declared  that  the  "sunning  of  the  bottom  of  the 
reservoir  made  it  sweeter."  A  well-known  gentleman  who  resides 
at  Woodstock,  informed  me  that  during  the  past  month  or  six 
weeks  he  had  seen  the  reservoir  conetantl}'  drawn  down  and  then 
allowed  to  fill  again. 

Mr.  Low,  the  superintendent,  informed  me  that  for  the  last 
month,  while  some  changes  have  been  in  progress  in  the  channel 
of  the  stream  below  the  dam,  the  running  of  surplus  water  from 
the  reservoir  during  the  day  interfered  with  working  in  the  creek 
bed.  The  keeper  has,  therefore,  been  in  the  habit  of  drawing 
down  the  water  of  the  reservoir  at  night  and  then  letting  it  slowly 
fill  during  the  next  few  days.  When  the  water  is  drawn  down 
Mr.  Low  says  that  shallow  pools  remain  on  the  flat  parts  of  the 
reservoir  bottom,  and  that  the  stagnant  water  in  these  exposed  to 
the  hot  sun  soon  becomes  very  bad.  On  refilling,  when  the  water 
rises  high  enough,  the  stagnant  pools  are  taken  into  the  water 
supply.  The  superintendent  says  no  vegetation  was  to  be  seen 
growing  on  the  bottom  of  the  reservoir,  but  it  is  well  known  that 
on  such  rich  mud  bottoms  in  shallow  waters,  a  luxuriant  mass  of 
minute  and  microscopic  aquatic  plants  grow  very  fast  when  the 
water  becomes  warm.  There  are  also  large  numbers  of  minute 
animals  living  on  or  near  the  mud.  The  drawing  down  of  the 
pond  will  in  a  few  hours  destroy  these  organisms.  When  the 
reservoir  water  again  rises  the  dead  and  decaying  organisms  will 
be  taken  into  the  water  supply  and  render  it  impure.  If  dead  fish 
were  left  on  the  pond  bottom  these  also  would  add  to  the  pollution 
of  the  water. 

Although  the  minute  growing  plants  on  the  pond  bottom  will  be 
killed  by  drawing  down  the  water,  a  new  growth  will  occur  when 
the  water  rises,  this  in  its  turn  will  die,  decay  and  be  taken  into 
the  water  supply  as  the  water  falls  and  rises  again. 

The  conditions  resulting  from  this  process  might  also  favor  the 
growth  of  algae,  whose  decay  in  the  water  would  give  it  an 
offensive  odor  and  taste,  and  perhaps  produce  diarrhoea. 

Chemical  Analyses  of  Water. 

It  being  important  to  discover  just  what  results  liad  been 
l)rought  about  by  the  unfortunate  methods  employed  at  the  Saw 
Kill  reservoir,  the  samples  of  waters  taken  from  the  reservoir  and 
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the  city  were  submitted  to  chemical  analyses,  and  the  sediments 
microscopically  examined  by  Dr.  Tucker  and  by  myself.  The 
samples  were  botli  shaken  before  analysis  and  not  filtered  so  as  to 
be  as  nearly  as  possible  in  the  condition  of  the  water  when  taken 
from  the  reservoir  and  pipes. 

In  Table  1  is  given  the  result  of  Professor  Tucker's  analysis  of 
the  reservoir  water  and  his  remarks  thereon.  In  Table  II  is 
given  tlie  result  of  the  analysis  of  water  drawn  from  a  faucet  at 
the  house  ot  Dr.  G.  W.  Cooke  in  Kingston  about  seven  hours  after 
the  sample  was  taken  from  the  reservoir.  In  Table  III  is  given 
the  result  of  an  analysis  ot  the  water  at  Dr.  Cooke's  house  in 
October,  ]  885. 

TABLE  I. 

Analysis  of  Potable  Wateh. 

(Parts  in  100,000.) 

Source,  Saw  Kill  reservoir,  Kington  water  supply. 
Date  when  received,  from  J.  T.  Gardiner,  Esq.,  7,  15,  1886. 
Color  and  appearance,  turbid,  greenish  brown,  brown  sediment. 
Odor  at  100  degrees  F.,  very  disagreeable. 

Chlorine 0.30 

Free  ammonia 0.0013 

Albuminoid  ammonia 0.0105 

Total  solids 4.00 

Loss  on  ignition 1 .  80 

Mineral  matter 2 .  20 


Remarks :  Appearance  and  odor,  bad  ;  chlorine  and  free  ammo- 
nia, low;  albuminoid  ammonia,  rather  high;  total  solids  and  loss 
on  ignition,  low.  These  results  would  seem  to  indicate  that  the 
organic  impurity  is  of  vegetable  rather  than  of  animal  origin. 

WILLIS  G.  TUCKER, 

Public  Analyst. 
Dated  July  15,  1886. 


TABLE  II. 

Analysis  of  Potable  Water. 

(Parts  in  100,000.) 

Source,  Kingston  city  water  faucet  in  Dr.  Cooke's  house. 
Date  when  received,  from  J.  T.  Gardiner,  Esq.,  7,  16,  1S86. 
Color  and  appearance,  light  greenish,  transparent. 
Odor  at  100  degrees  F.,  very  slight. 

Chlorine 0.30 

Free  ammonia O.oOOT 

Albuminoid  ammonia 0.0035 
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Total  solids ; 3.60 

Loss  on  ignition 1 .60 

Mineral  matter '. 2.00 


Remarks:  The  above  results  would  indicate  a  water  of  great 
purity.     The  analysis,  however,  is  by  no  means  exhaustive. 

WILLIS  G.  TUCKER, 
Dated  e/^%  17,  1886.  P^ihlic  Analyst. 


TABLE  IIL 
Analysis  of  Potablk  Watkr. 

(Parts  in  100,000.) 

Source,  Kingston  city  water,  Kingston,  N.  Y. 

Date  when  received,  from  Dr.  G.  W.  Cooke,  October  6,  18S5. 

Color  and  appearance,  clear,  light-greenish  tint. 

Odor  at  100  degrees  F.,  none. 

Chlorine 0 .  30 

Free  ammonia 0 .  0047 

Albuminoid  ammonia 0.0055 

Total  solids 4.00 

Loss  on  ignition 2 .  50 

Mineral  matter 1 .  50 

Kcmarks :  Water  of  good  quality  as  judged  from  above  analytical 
results. 

WILLIS  G.  TUCKER, 
Analyst,  State  Board  of  Health. 
Albany,  October  9,  1885. 

Refl;ardin^  the  microscopic  examination  of  the  water.  Dr.  Tncker 
reports  as  follows :  '*  The  sediment  of  the  reservoir  water  conBists 
chiefly  of  vegetable  debris  and  some  mineral  matter  with  many 
living  organisms,  including  various  rhizopods,  infusorite  (Monads, 
englenia,  rerides,  etc.),  and  other  living  forms.'' 

The  analyses  show  that  while  the  water  of  the  reservoir  is  turbid 
and  of  greenish  brown  color,  the  better  water  in  parts  of  Kingaton 
is  transparent  and  only  slightly  greenish  ;  that  while  the  reservoir 
water  had  a  very  disagreeable  odor  when  heated  to  100  degrees 
F.,  the  city  water  at  this  time  had  only  a  slight  odor;  that  the 
reservoir  water  had  much  sediment  while  this  sample  of  city 
water  had  little  ;  that  both  waters  have  very  little  chlorine  or  min- 
eral matter ;  that  the  city  water  when  clear  contains  only  thirty-five 
per  cent  of  the  organic  matter  contained  in  the  reservoir  water,  the 
total  amount  of   organic  matter  being  very  small. 
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Turbidity  of  Water  in  the  City. 

I  brought  with  me  a  bottle  of  the  most  turbid  water  of  Rondout. 
After  Btanding  a  short  time  it  was  clear  and  bright,  but  one-fifth 
of  an  inch  of  sediment  had  been  deposited  from  a  depth  of  four 
inches  of  water.     The  sediment  was  largely  organic  matter. 

It  seems  that  within  twenty-four  hours  of  the  time  this  water 
was  drawn  there  had  been  two  lai'jge  fires  in  Bondout,  and  the  pipes 
had  been  heavily  drawn  upon.  The  unusually  rapid  current  thus 
.produced  in  the  mains  doubtless  caused  the  water  to  take  up  sedi- 
ments which  had  been  previously  deposited. 

The  analyses  and  observed  facts  taken  together  prove  that  the 
reservoir  is  rendered  turbid  by  organic  matter  in  avspenaion^  and 
that,  by  a  process  of  sedimentation  \u  the  mains,  the  water  frees  itself 
of  two-thirds  of  this  matter  when  the  current  in  the  main  is  slow. 
When,  for  any  reason,  the  current  in  the  mains  is  materially 
increased  the  water  will  not  only  cease  to  purify  itself,  but  will 
take  up  sediments  before  deposited.  The  result  will  be  a  turbid 
and  impure  supply  to  certain  parts  of  the  city. 

Disagreeable  Odor  and  Taste  of  Water  in  the  City. 

When  the  reservoir  water  is  heated  to  100  degrees  F.,  it  gives 
off  a  strong  and  very  disagreeable  fishy  odor  and  has  a  similar 
unpleasant  flavor.  This  is  undoubtedly  due  to  the  effect  of  heat  in 
decomposing  the  dead  organic  matter  suspended  or  floating  in  the 
water,  and  not  to  organic  matter  in  solution  ;  but  the  disagreeable 
products  of  this  decay  are  at  once  dissolved  and  will  contaminate  a 
very  large  amount  of  water  with  a  disgusting  taste  and  odor  from 
which  it  cannot  h^Q  itself  in  pipes. 

This  sort  of  pollution,  if  it  took  place  in  the  main  from  the 
reservoir,  would  be  likely  to  reach  all  parts  of  the  city.  The  decay 
of  the  organic  matter,  of  course,  begins  at  ordinary  temperatures 
and  the  rate  increases  as  the  temperature  rises.  I  have  before 
shown  that  at  the  time  of  the  occurrence  of  the  strongest  odor  and 
taste  in  Kingston  the  water  was  low  in  the  reservoir,  and  that  the 
seven  miles  of  main  from  the  reservoir  to  the  city  are,  in  many 
places,  so  near  the  surface  of  the  ground  that  the  water  will  be 
affected  by  the  temperature  of  the  air.  In  the  great  heat  of  early 
July  it  is,  therefore,  probable  that  decomposition  of  the  organic 
matter  in  the  water  and  in  the  main  proceeded  rapidly  enough  to 
pollute  the  whole  supply  of  the  city. 

Conclusion    Respegtino    the   Cause    of    the    Occurrence    of 

DiSAGRBBABLB     OdOR     AND     TaSTE,     AND   OP   THE   TuRBIDFTY    OF 

THE  Water. 

« 

The  primary  cause  of  both  the  turbidity  and  the  disagreeable 
odor  ana  taste  of  the  Kingston  water  is  thus  shown  to  be  the  dead 
organic   matter  in    smpeimiyii   in    the   reservoir.      Its   excessive 
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amount  is  doubtless  due  to  the  continual  raising  and  lowering  of 
the  reservoir,  during  the  hot  weather  when  the  growth  iind 
decay  of  vegetation  proceed  with  greatest  rapidity.  The  patree- 
cible  matter  thus  taken  into  the  water  is  not  removed  by  the 
so-called  filter  of  pebbles,  but,  passing  through  is  deposited  by 
sedimentation  in  the  pipes  where  the  currents  are  sluggish.  When 
the  draught  on  the  pipes  becomes  so  heavy  as  to  materially  quicken 
the  current,  a  part  of  the  sediment  will  be  taken  up  by  the  water 
and  render  it  turbid.  But  these  sediments  are  principally  orgaoic 
matter  and  will  surely  decay  with  greater  or  less  rapidity  when 
the  temperature  of  the  water  becomes  high,  the  decay  of  organic 
matter  in  the  water  may  go  forward  fast  enough  to  impart  a  strong 
and  repulsive  odor  and  taste. 

In  addition  to  the  variable  process  above  described,  the  filthy 
condition  of  the  pebble  filter  imparted  constantly  a  perceptible 
odor  and  taste  to  the  water  of  the  whole  city. 

Effects  on  the  Public  Health. 

The  condition  of  the  water  supply  in  Kingston  must  vary  greatly 
in  difi'erent  localities  and  at  difierent  times,  owing  to  the  causes 
above  descrit)ed.  At  various  times  and  places  the  water  ie  liable 
to  contain  so  much  decaying  vegetation  and  products  of  decay  aa 
to  be  injurious  to  health,  while  under  other  circumstances  it  is 
doubtless  quite  pure. 

When  the  water  becomes  disagreeable  the  confidence  ot  tlie 
people  in  its  wholesomeness  is  destroyed  and  many  return  to 
drinking  well  water,  which,  in  the  unsewered  city  of  Kingston  is 
emiiiontlv  dani>:erous. 

The  interests  of  the  public  health,  therefore,  demand  that  the 
water  supply  should  be  kept  uniformly  in  a  wholesome  and 
palatable  condition. 

Kemedies. 

To  accomplish  this  the  water  in  the  reservoir  should,  during  the 
warm  months,  be  kept  as  deep  and  as  nearly  at  the  same  level  as 
possible,  and  the  filter  should  be  kept  clean.  No  screen  or  filter 
should  be  used  that  cannot  be  constantly  cleaned,  and  the  condition 
ot  tliese  snp|)oscd  purifiers  should  be  ofiicially  inspected  from  time 
to  time. 

How  thorough  the  filtration  would  need  to  be  under  ordinary 
circumstances  it  is  impossible  to  determine  when  the  water  is 
subject  to  the  exceptional  conditions  occasioned  by  raising  and 
lowering  the  reservoir. 

The  troqnent  and  thorough  blowing  ofl  of  the  pipes  in  the  city 
will  be  necessary  to  free  them  of  decaying  sediments. 
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Sewage  Pollution. 

The  village  of  Woodstock  lies  some  three  miles  up  the  Saw  Kill 
above  the  reservoir.  As  the  brook  runs  the  distance  is  probably 
five  miles.  Just  at  this  point  a  number  of  small. branches  come 
together  to  form  the  main  stream.  The  little  brooks  run  through 
most  of  the  back  yards  of  the  hamlet,  where  little  care  is  taken  to 
prevent  their  defilement.  Pig  sties  and  privies  are  on  the  brooks 
or  close  to  them.  On  the  south  branch  there  is  a  small  slaughter- 
house and  some  barns.  Several  house  drains  pour  their  filth  into 
the  water,  or  what  is  worse,  on  to  the  banks  or  pebbly  shores  of 
the  brook,  and  the  stream  is  commonly  used  for  washing  soiled 
clothes,  the  water  being  dipped  into  tubs  standing  close  to  the 
brook  and  the  dirty  water  being  emptied  into  it. 

One  of  the  house  drains  belongs  to  Dr.  Smith,  the  health  ofiicer 
of  the  town.  When  I' visited  it  a  year  ago  the  sewage  from  this 
house  was  emptied  by  a  drain  on  to  a  fiat  rock  overhanging  the 
Saw  Kill.  There  it  putrified  in  the  sun  so  that  the  odor  from  it 
was  perceptible  at  some  distance.  The  overfiow  from  the  shallow 
green  pools  on  the  rock  was  passing  into  the  stream.  Dr.  Smith 
was  notified  that  the  evil  must  be  remedied.  He  has  altered  his 
drain  so  that  it  now  empties  directly  into  the  water,  before  the 
aewage  putrifies.  His  own  neighborhood  is  therefore  less  odorifer- 
ous tnan  before,  but  the  stream  is  still  polluted  by  his  sewage,  which 
consists  of  house  slops. 

Mr.  Edgar  Snyder,  the  postmaster,  and  one  of  the  wealthier  citi- 
zens of  the  place,  has  a  drain  carrying  all  the  sewage  from  his  house 
and  emptying  on  to  the  pebbly  shore  of  the  brook  under  a  street 
bridge.  He  was  notified  a  year  ago  that  this  could  not  continue. 
He  has  not  only  made  no  change,  but  the  drain  outlet  has  become 
very  much  worse,  and  is  now  a  nuisance  to  the  village  itself.  A 
mass  of  black  and  putrifying  matter  has  become  spread  over  the 
shores  and  channel  of  the  brook  opposite  and  below  the  outlet,  the 
stench  from  which  could  be  detected  at  a  distance  of  100  feet. 

While  the  run  of  the  brook  for  five  miles  with  a  distributed  fall 
of  260  t^t,  is  doubtless  a  great  purifier,  and  while  the  amount  of 
sewage  entering  the  brook  is  small,  yet  neither  of  these  conditions 
render  the  reservoir  secure  against  the  entrance  of  specific  germs  of 
disease,  if  these  be  allowed  to  enter  the  stream  at  Woodstock. 

Water  and  ice  may  both  be  the  carriers  of  pathogenic  germs 
which  by  their  power  of  enormous  self-multiplication,  under  favor- 
able conditions,  sow  the  seeds  of  an  epidemic  broadcast  in  com- 
munities whose  water  supply  is  thus  contaminated.  The  his- 
tory of  the  Plymouth  epidemic  suggests  that  such  spores  or  germs 
may  remain  frozen  in  snow  or  ice  for  weeks,  and  passing  into 
reservoirs  with  a  spring  freshet,  may  even  at  that  season  cause  fatal 
epidemics.  Sanitary  science  clearly  negatives  any  assertion  that  a 
distance  of  five  miles  between  the  point  of  sewage  contamination 
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and  a  reservoir  is  sufficient  protection  to  the  ^vater  from  thespedfi. 
germs  of  disease.     The  law  has  recos:nized  the  paramount  import- 
ance of  protecting  the  potable  water  supplies  of  the  State  iroi 
every  source  of  pollution,  and  for  this  purpose  has  empowered  tk 
State  Board  of  Health  to  make  such  rules  and  regulations  as 
necessary  to  prevent  the  pollution  of  any  public  supply. 

Kegommendations. 

I  strongly  advise  that  this  power  be  used  as  has  been  reqiie8te<I 
by  the  city  of  Kingston,  for  its  protection,  since  I  find  the  wfttfiT 
supply  has  been  polluted   by  a  filthy  filter,  by  improper  raisii^S 
and  lowering  of  the  water  of  the  reservoir  in  hot  weather,  and  * 
endangered  b}'  sewage  contamination  of  the  brook  in  Woodstock- 

The  appended   rules  and   regulations  are  suggested  and  reoo^' 
mended  for  adoption  by  the  State  Board  of  Health,  as  necessary ^ 
meet  present  and  probable  sources  of  pollution  of  the  Saw  Kill  ^^^^ 
the  reservoir  which  furnish  the  water  supply  of  Kingston. 

Very  respectfully  submitted, 

JAMES  T.  GARDINER, 

Considting  Engin 

Albany,  July  26,  1886. 


RuLKs  AND  Regulations  for  the  SANrrAKT  Pkoteotion  of  i^^^* 
Saw  Kill  and  the  Reservoir  Furnishing  the  Public  Pota^^''* 
Water  Supply  of  the  City  of  Kingston. 

J^rhies  near  Streams,  Springa  07*  Water-courses, 

Rule  I.  No  privy  shall  be  located  within  thirty  feet  of  ar^.'' 
sprino:,  stream,  or  dry  water-course,  the  water  from  which  wh^^ 
running  empties  eventually  into  the  Saw  Kill  above  the  reservoiT' 

Rule  II.  Any  privy  situated  within  fifty  feet  of  any  Btream^ 
spring,  or  dry  water-con rse,  the  water  from  which  when  running 
empties  into  the  Saw  Kill  above  the  reservoir,  shall  be  constructed 
without  a  vault,  and  shall  have  under  the  seats  half  barrels,  tubs, 
pails,  or  water-ti^ht  boxes  or  troughs  arranged  to  be  easily  removed, 
emptied,  cleaned,  and  returned  to  their  places  under  the  privy 
seats.  Ashes  or  dry  earth  should  daily  be  used  in  these  privies  as 
a  deodorizer  and  absorbent. 

Rule  III.  (Section  A.)  The  owners  or  occupants  of  premises 
having  privies  with  tubs,  pails  or  boxes,  shall  cause  the  contents  to 
be  removed  and  the  receptacle  to  be  cleansed  as  often  as  is  neces- 
sary to  keep  the  privy  in  such  sanitary  condition  that  no  poUntion 
of  the  soil  shall  occur. 

Section  B.  The  contents  of  the  said  privies  shall  be  disposed 
of  in  such  a  manner  that  they  cannot  be  washed  into  any  stream. 
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dry  water-conrse,  ravine,  epriug  or  well  on  the  Saw  Kill  water- 
shed, either  over  the  surface  or  through  the  subsoil,  and  the  excre- 
ment al  matter  shall  be  so  placed  as  not  to  cause  an  offensive 
nuisance. 

KuLE  IV.  If,  owing  to  the  porons  character  of  the  soil,  the 
height  and  flow  of  the  surface  or  subsoil  waters,  the  steepness  of 
the  slopes,  or  other  conditions  of  the  locality,  it  shall  be  the  judg- 
ment of  the  Ipcal  board  of  health,  or  of  the  State  Board,  that  the 
exeromental  matter  from  any  privy  may  be  washed  on  the  surface 
or  through  the  soil  into  some  neighboring  spring  or  watercourse 
tributary  to  the  Saw  Kill,  then  after  due  notice  to  the  owners  or 
occupants  of  these  premises,  their  privy  shall  be  made  to  conform 
to  the  rules  governing  privies  situated  within  fifty  feet  of  water- 
courses. 

House  SlopSy  Sink    Wastes,  Laxmdry   Water  and  other  Sewage, 

Rule  V.  (Section  A.)  No  sewage,  house  slops,  sink  wastes, 
water  in  which  clothes  have  been  washed  or  rinsed,  nor  any  other 
polluted  water  shall  be  discharged  or  thrown  into  any  stream, 
spring  or  dry  water-course  on  any  part  of  the  water-shed  draining 
into  the  Saw  Kill  and  the  reservoir ;  nor  shall  any  such  polluted 
waters  be  thrown  upon  the  ground  or  into  it  where  there  may  pol- 
lute any  spring,  stream  or  water-course  on  this  water-shed. 

Section  B.  Neither  clothes  nor  any  thing  which  pollutes  water 
shall  be  washed  in  the  springs  or  streams  which  fiow  into  the  Saw 
Kill  and  the  reservoir. 

Garbage. 

Rule  VI.  No  garbage  shall  be  thrown  into  any  spring  or  stream 
on  this  water-shed,  nor  shall  any  such  substances  be  placed  where 
they  may  be  washed  into  these  springs  or  streams. 

Animal  Manures, 

Rule  VII.  No  stable,  pig-sty,  hen-house,  barn-yard,  hog-yard, 
hitching  or  standing  place  for  horses,  or  other  place  where  animal 
manure  accumulates,  shall  be  so  constructed,  located  or  maintained, 
that  the  manure  or  leachings  from  it  may  wash  into  any  spring, 
stream  or  dry  water-course  running  into  the  Saw  Kill  and  the 
reservoir. 

Animal  and   Vegetable  Matter. 

Rule  VIII.  No  dead  animal,  bird  or  fish,  nor  any  filthy  or 
impure  matter,,  nor  any  decayed  fruit,  vegetable  substances,  leaves, 
sawdust,  roots,  branches  or  trunks  of  trees,  in  any  condition  of  their 
growth  or  decay,  shall  bo  thrown  into  any  spring,  or  stream  on  this 
water-shed  or  into  the  reservoir. 
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Manufacl/wrmg    Wastes. 

No  waste  products,  pntrescible  matter  or  polluted  waters  from 
any  slaughter-houses,  cheese  factories,  wine  or  beer  vaults,  cider 
mills,  tanneries,  saw-niills,  or  other  manufactories  shall  be  throwD 
or  allowed  to  run  into  any  pond,  spring,  stream,  or  dry  water- 
course, on  any  part  of  this  water-shed. 

WoLshing  Sheep  or  other  Anhnals. 

Rule  IX.  No  sheep  or  other  animals  shall  be  washed  in  the  res- 
ervoir or  in  any  influent  stream  within  five  miles  of  it ;  nor  shall 
any  diseased  animal  be  washed  in  any  spring,  pond  or  stream  on 
this  water-shed. 

Management  of  the  Reservoir. 

Rule  X.  The  reservoir  shall  not  be  unnecessarily  drawn  down 
during  the  warm  months,  but  shall  be  kept  as  deep  and  as  nearly 
at  a  uniform  level  as  practicable  to  prevent  the  pollution  of  the 
water  with  dead  organic  matter. 

Rule  XI.  No  filter  or  screen  shall  be  used  when  in  a  filthy  con- 
dition and  liable  to  pollute  the  water  in  the  main ;  and  no  filter  or 
screen  shall  be  used  at  the  head  of  the  main  which  cannot  be  oon- 
stantly  examined  and  cleaned. 

Penalty. 

In  accordance  with  chapter  543,  of  the  Laws  of  1885,  a  penalty 
of  fifty  dollars  is  hereby  imposed  upon  any  person  or  persons  guilty 
of  violation  of,  or  non-compliance  with  any  of  the  above-given 
mandatory  rules  or  regulations,  to  be  recovered  under  said  act. 

Approved  by  order  of  the  State  Board  of  Health. 

EDWARD  M.  MOORE,  President. 
LEWIS  BALCH,  Secretary. 
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HEPOET  ON  THE  PROTECTION  OF  THE  WATER 
SUPPLY  OF  TFIE  VILLAGE  OF  NORWICH,  CHE- 
NANGO COUNTY,  NEW  YORK. 

To  Lewis  Balch,  Esq.,  M.  D., 

Secretai^y  State  Board  of  Uealth  : 

Dear  Sir.  —  In  accordauce  with  directions  I  visited  Norwich, 
Chenango  county,  to  examine  the  question  of  the  protection  of  the 
water  supply  of  that  place  from  pollution.  I  left  Albany  on  the 
nineteenth  instant  and  reached  Norwich  on  the  twentieth  of 
November  when  the  inspection  was  made.  During  the  previous 
ten  days  tliere  had  been  heavy  storms  both  of  snow  and  rain,  so 
that  the  ground  was  saturated  and  the  chances  for  observation  of 
the  flow  both  of  the  surface  waters  and  the  springs  of  all  sorts  was 
excellent. 

The  public  supply  of  water  for  the  village  of  Norwich  is 
furnished  from  a  small  stream  which  comes  down  from  the  hills 
into  the  Chenango  valley.  This  small  stream  is  dammed  at  a 
sufficient  height  above  the  Chenango  valley,  in  which  Norwich  is 
situated,  to  give  an  excellent  head  of  water  to  the  town.  The  hill 
slopes  on  either  side  of  the  reservoir  are  quite  steep,  and  of  such  a 
general  character  as  to  favor  proper  water  storage.  One  bank  of 
the  reservoir  is  unusually  steep.  On  this  side  the  water  was 
shallow,  but  since  the  visit  of  the  inspector  sent  by  the  State 
Board  of  Health  in  September,  a  stone  wall  has  been  constructed 
along  the  shallow  side  of  the  reservoir  and  the  bottom  has  been 
dug  out  so  as  to  obtain  deeper  water.  At  the  time  of  my  visit  the 
stream  was  in  a  flood  so  that  it  was  impossible  to  determine 
whether  the  water  has  been  sutticiently  deepened  to  provide  for 
j)roper  storage. 

I  could  see  nothing  in  the  topography  or  geological  conformation 
of  the  groifnd  to  interfere  with  the  making  of  this  reservoir  a 
proper  one  for  water  storage,  but  I  could  not  determine  in  the 
present  stage  of  water  whether  everything  has  been  done  which  is 
necessary  to  this  end.  The  health  officer  who  visited  the  ground 
with  me  informed  me  that  the  company  were  anxious  and  had 
ample  means  to  do  everything  that  was  necessary  in  the  way  of 
deepening  the  reservoir,  thoroughly  cleaning  the  bottom  and 
putting  the  banks  into  such  condition  as  not  to  present  favorable 
opportunity  for  vegetable  growths  along  the  margin. 

The  purity  of  the  water  in  the  reservoir  is,  however,  threatened 
by  the  surface  washings  from  the  premises  of  eight  houses,  some 
of  which  have  barn  yards  and  hog  yards,  all  of  which  are  situated 
along  the  road  which  lies  on  the  slope  above  the  reservoir  and 
runs  parallel  with  it. 

It  was  clearly  evident  at  the  time  of  my  visit  that  some  of  these 
premises  are  now  polluting  the  reservoir  in  a  very  decided  manner. 
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Just  above  the  houses  and  barns  that  lie  on  the  upper  side  of  the 
road  is  a  belt  ot  springy  ground,  from  which  a  large  amonnt  of 
water  flows  when  the  soil  is  satitrated.  This  class  of  springs  was 
doubtless  dry  in  September  at  the  time  of  the  previous  inspectioii. 
Now  they  are  rupning  quite  a  quantity  of  water  directly  thronfth 
barn  yards  and  other  places  where  animal  manure,  accnmulatefi 
and  discharging  down  the  bank  either  into  the  reservoir  or  into  the 
brook  which  is  above  the  reservoir.  An  examination  of  the  water 
ot  these  streamlets  just  above  the  barn  yard  and  below,  or  of 
the  waters  of  those  that  did  not  pass  through  barn  yards  and  those 
which  did,  prove  them  to  be  grossly  polluted.  They  were  actually 
turbid  with  the  dissolved  animal  matters  carried  down. 

The  simplest  remedy  that  I  can  see,  and  a  very  necessary  one 
for  protecting  the  water  of  the  reservoir  from  pollution,  is  the 
building  of  an  intercepting  ditch  between  the  road  and  the 
reservoir  which  will  take  all  the  surface  washings  from  a  point 
near  the  fork  of  the  road  above  the  reservoir  down  to  a  point 
below  the  dam  where  all  the  collected  waters  may  discharge  into 
the  creek.  By  this  method  all  danger  of  contamination  of  the 
water  from  the  premises  above  mentioned  may  be  prevented  at  a 
comparatively  small  cost. 

The  next  point  where  the  purity  of  the  water  is  threatened  is 
just  at  the  fork  of  the  road  above  mentioned  where  stands  a 
school-house  having  a  privy  near  and  a  short  distance  from  the 
stream  and  on  a  bank,  so  that  any  washing  from  the  privy  goes 
into  the  brook.  The  brook  here  spoken  of  is  the  north  fork  of  the 
stream.  The  south  fork  has  no  road  along  it  and  no  human  habi- 
tations or  other  sources  of  pollution,  according  to  information  of 
the  health  officer  who  accompanied  me  and  who  seemed  very 
familiar  with  all  the  facts  connected  with  this  matter,  having 
made  a  number  of  inspections. 

The  school-house  privy  should  be  removed  as  far  as  possible 
from  the  stream.  A  water-tight  box  or  half-kerosene*  barrel  should 
be  placed  under  the  privy  seat  and  should  be  removed  and  cleansed 
once  a  week.  Ashes  may  be  used  to  deodorize  it  necessary,  but  no 
human  excrement  should  be  allowed  to  go  into  the  ground  within 
100  feet  of  the  stream  in  such  a  porous  soil. 

From  hero  up,  the  north  fork  runs  through  woods  and  appears 
to  be  in  no  danger  ot  contamination  except  at  one  point  known  as 
the  Giles  farm.  There  I  found  a  house  with  barns,  pig-sties, 
barn-yards  and  hog-yards,  situated  perhaps  sixty  feet  from  the 
stream,  and  in  the  stream  valley  not  more  than  five  or  six  feet 
above  the  brook  bed.  Just  behind  the  buildings  the  hill  rises 
very  steeply. 

Along  the  foot  of  the  hill  and  just  above  the  barns  is  a  line  of 
springs  and  springy  ground,  the  water  from  which  flows  even  in 
summer.  It  runs  down  through  the  barn-yards  and  hog-yards, 
and  in  a  grossly  polluted  condition  enters  the  brook.     In  Septem- 
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ber  the  health  officer  informed  me  that  the  brook  at  this  point 
contained  no  water.  In  fact  that  this  dang  polluted  spring  was 
the  head  waters  of  the  north  fork  of  the  stream  which  supplied  the 
reservoir,  the  distance  to  the  reservoir  being  no  more  than  a  mile 
and  a  half. 

The  topography  and  land  ownership  is  such  that  I  could  see  no 
practicable  way  of  removing  these  buildings  or  barn-yards  to  a 
point -where  they  would  be  less  dangerous  to  the  brook  and  still 
aceesaible  from  the  house.  A  simpler  remedy,  and  I  think  an 
efficient  one,  would  be  to  run  a  deep  ditch  along  the  foot  of  the  hill 
back  of  the  barns  and  barn-yards,  carrying  the  ditcii  to  the  brook 
80  that  the  spring  water  shall  be  collected  and  discharged 
without  running  through  the  barn-yards.  Another  ditch  not  con- 
nected with  the  first  should  run  around  the  barn-yards  so  that  all 
the  rain-water  falling  on  the  barn-roof  and  yards  should  be 
collected  in  this  ditch.  This  ditch  should  not  discharge  into  tlie 
brook,  but  into  a  little  hollow  which  lies  just  between  the  lowest 
barn  and  the  brook.  By  putting  an  earth  dam  around  this  little 
hollow,  the  rain-water  that  falls  on  the  barn-yards  and  runs  off  can 
be  filtered  through  the  earth  before  it  reaches  the  brook.  The 
quantity  of  this  water  will  be  very  small  as  the  barns  and  yards 
only  occupy  a  square  of  about  100  feet.  The  small  amount  of 
water  collected  from  such  a  surface  can  readily  be  made,  pass  into 
the  ground ;  and  if  it  reaches  the  brook  at  all  will  reach  it  after 
filtration  through  the  earth  that  will  thoroughly  purify  it,  it 
being  borne  in  mind  that  this  source  of  pollution,  namely  the 
off  flow  of  rain  from  the  barn-yards  will  only  occur  in  case  of  heavy 
rains  and  melting  snow.  In  general,  I  may  say  that  the  sources  of 
water  which  supply  the  Norwich  water-works  come  from  springs 
having  their  source  in  the  shale  rocks,  the  springs  themselves 
being  at  no  great  distance  from  the  reservoir.  The  cliannel  of  the 
brooK  has  a  heavy  fall,  so  that  the  advantages  of  an  a3ration  in 
rippling  over  stony  rapids  and  falling  over  abrupt  descents  are 
fully  received. 

If  the  water  is  protected  from  the  sources  of  pollution  above 
mentioned,  and  the  reservoir  deepened  and  its  bottom  and  margins 
kept  clean,  there  seems  a  fair  probability  of  good  potable  water 
beincc  obtained.  But  even  after  all  this  is  done,  it  may  be  thai 
owing  to  certain  natural  conditions  which  are  beyond  the  control 
of  the  company,  growths  of  offensive  algae  may  take  place  or 
pollution  from  natural  vegetable  sources  may  occur,  owing  to  the 
lowness  of  the  water  or  washings  of  vegetable  growths  into  the 
stream  or  reservoir  which  may  render  filtration  necessary  in  order 
to  secure  water  of  the  best  quality.  This  question  can,  I  think, 
only  be  tested  by  a  summer's  experience  after  the  execution  of  the 
methods  above  described  tor  protecting  the  water. 


} 
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Recommendations. 

I   should   advise   the  putting  of  the    reservoir   into    the  m 

perfect  condition  for  securing  the  purity  of  the  water,  tP^-^*I^ 
building  of  ditches  on  both  sides  to  prevent  surface  washin^^^^ 
from  the  neighboring  hills,  the  prevention  of  the  pollution  at  tL  ^^^\^ 
Giles  farm  and  the  school-house,  the  cleaning  of  the  channel,  bol^'^  ^^ 
of  the  north  and  south  forks.  All  this  beinor  done  as  soon  C 
practicable. 

The  best  technical  advice  should  be  secured  by  the  company  ii 
the  preparation  of  the  reservoir,  with  a  view  to  securing  every  poe 
sible  advantage  that  can  be   obtained   in    this    way.     The   watei 
should  then  be  given  a  trial  during  a  wet  and  dry  season  to  see  ii 
it  is  pure  and  Dalatable. 

If  it  is  not  then  satisfactory,  filtration  must  be  resorted  to,  and 
no  filter  should  be  used  which  cannot  be  constantly  and  readily 
and  thoroughly  cleaned.     The  best  method   is  filtration  througn 
sand  alone.     This  is  accomplished  in  the  simplest  way  by  filtering 
basins,  which  in  the  case  of  the  Norwich  works,  would  be,  perhaps, 
eighty  feet  square  in  which  three  or  four  feet  of  sand  rest  on- coarser 
material,  the  water  being  allowed  to  filter  slowly  through  the  sand 
and  being  drawn  off  beneath  the  underlying  coarser  layers.     Several 
such  beds  will  be  necessary  so  that  some  might  be  cleaned  while 
the  others  are  in  use.     The  cleaning  is  done  by  drawing  off  the 
water  and  shaving  off  the  upper  layer  of  sand  with  a  shovel,  this 
process  is  repeated   until  the  sand  layer  gets  so  thin  that  the  filtra- 
tion  is  no  longer  effective,  the  whole  remaining  mass  of  sand  is 
then  removed,  thoroughly   washed,  and   the   filter   restored  to  its 
original  condition. 

iiy  this  simple  means  the  water  of  London  is  most  thoroughly 
and  eftectually  filtered ;  but  the  whole  success  of  the  measure, 
from  a  sanitary  point  of  view,  depends  on  the  care  which  is  exercised 
in  keeping  the  filters  clean  and  in  not  forcing  the  water  through 
them  at  too  rapid  a  rate.  Such  filters  should  not  be  required  to 
filter  more  than  from  ninety  to  100  gallons  per  day  to  each  square 
foot  of  filtering  surface.  The  ground  below  the  dam  is  well 
adapted  to  the  construction  of  such  filter  beds.  Of  course  the 
proper  filtration  of  the  Norwich  water  would  undoubtedly  improve 
its  quality  both  in  times  of  flood  and  drought,  but  owing  to  the  cost 
of  the  processes,  1  hesitate  to  declare  it  to  be  necessary  troin  a 
sanitary  point  of  view  until  the  result  of  the  other  measures,  which 
certainly  are  necessary,  has  been  ascertained. 

At  the  request  of  the  president  ol  the  r3oard  of  Health  I  made 
a  reconnoisance  of  the  town  of  Norwich,  with  reference  to  the 
necessity  of  sewerage.  I  found  the  subsoil  water  seldom  more 
than  from  ten  to  twelve  feet  below  the  surface  and  sometimes 
within  four  or  five  feet.  The  water  bearing  stratum  is  undoubtedly 
very  porous,  and  a  large  part  of  the  filth  of  the  privies  and  cess- 
pools and  yards  of  the  place  must  go -into  solution  in  the  ground. 
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This  will  be  especially  true  since  the  introduction  of  a  public 
water  supply,  which  generally  canses  the  use  of  from  five  to  eight 
times  as  much  water  as  would  be  consumed  from  wells  and  cisterns. 
The  greater  part  of  the  water  used  by  the  people  is  fouled  and 
pollated  before  it  goes  to  waste.  Unless  proper  measures  are  taken 
tor  getting  rid  of  tins  polluted  water  that  sinks  into  the  soil,  carry- 
ing with  it  a  large  amount  of  soluble  filth,  slowly  both  the  soil  and 
Bubsoil  water  of  the  town  must  become  most  grossly  contaminated, 
affording  most  favorable  conditions  for  the  outbreak  of  disease.  In 
fact  there  can  be  little  doubt  that  some  of  the  worst  of  the  infec- 
tious diseases  may  become  planted  in  the  soil,  and  may  reach  the 
people  of  the  town,  not  only  through  the  water  of  the  wells,  but 
through  the  air  of  the  cellars,  which,  especially  in  the  winter,  rises 
through  the  whole  house.  Unless  sewerage  is  provided  for  the 
removal  of  the  polluted  water  and  soluble  waste  matter  of  Nor- 
wich, it  can  only  be  a  question  of  time  when  the  soil  will  become 
so  saturated  with  filth  that  disease  will  inevitably  result.  Many  of 
the  cellars  in  certain  parts  of  the  town  are  damp,  and  in  these 
regions  the  dangers  are  seriously  increased. 

As  regards  the  method  of  sewerage,  I  strongly  recommend,  both 
on  sanitary  and  economic  grounds  the  use  of  the  separate  system,  the 
sewers  being  constructed  to  carry  sewage  only,  and  that  thorough 
subsoil  drainage  be  provided  for  by  proper  means  when  the  sewers 
are  built.  The  surface  water  should  not  be  allowed  to  enter 
the  sewers,  as  the  washing  from  the  unpaved  streets  of  the  vil- 
lage would  choke  the  sewers  and  soon  render  them  filthy  and 
unwholesome.  ' 

Very  respectfully  yours, 

JAMES  T.  GARDINER, 

Constdting  Engineer. 

The  report  was  approved  and   a  copy  sent  to   the    village  of 

Norwich. 

LEWIS  BALCH, 

Secretary, 
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REPORT  ON  POLLUTION  OF  WATER  SUPPLY  OF 

PORT  JERVIS. 

R00HE8TER,  N.  Y.,  Nov.  30,  1886. 

Dr.    Lewis  Baloh,   Esq.,  Secretary  of  State   Board  of  Healthy 
Albany^  N.  Y. : 

Dear  Sir. —  On  the  23d  ult.,  I  whs  requested  by  you  to  report 
at  Port  Jervis,  N.  Y.,  to  Dr.  H.  Hardenbur^b,  health  officer  o\  the 
town  of  Deer  Park,  Orange  county,  New  York,  and  act  as  your 
Board's  expert  in  counseling  the  board  of  health  of  said  town  upon 
the  matters  referred  to  in  their  application  to  you,  dated  October 
11,  1886.  Learning  that  Dr.  Hardenburgh  was  necessarily  absent 
at  this  time,  arrangements  were  made  tor  a  visit  as  soon  as  possible 
after  his  return,  and  the  inspection  of  the  nuisances  complained  of 
was  duly  made  in  his  company,  on  the  10th  inst.  The  questions  at 
issue  relate  to  the  pollution  of  the  public  water  supply  of  the  village 
ot  Port  Jervis  by  the  drainage  from  two  separate  barn  yards  con- 
tiguous to  the  water- works  reservoirs,  which  are  located  in  the 
town  of  Deer  Park  outside  of  the  corporate  limits  of  the  village. 
The  circumstances  connected  with  this  case,  as  presented  both  by 
the  health  officer  and  the  town  board  of  health,  are  herewith  sub- 
mitted in  the  following  report : 

The  flourishing  village  of  Port  Jervis,  in  the  township  of  Deer 
Park,  Orange  county,  New  York,  has  a  population  of  about  10,000, 
and  is  supplied  with  drinking  water  by  a  private  corporation  known 
as  the  Port  Jervis  Water  Company.  The  water-works  were  built 
in  1870,  after  plans  made  by  John  B.  Jervis,  0.  E.,  the  sufjply 
being  taken  from  two  large  storage  reservoirs  located  in  narrow 
valleys  northerly  of  the  village.  In  these  two  basins,  the  surface 
drainage  and  the  waters  of  a  number  of  brooks,  rivulets  and  springs 
on  the  respectiv3  watersheds  are  impounded. 

The  first,  or  lower,  reservoir  is  about  125  feet  above  the  village, 
and  is  formed  by  an  earthen  dam,  224  feet  long  and  abuut  twenty 
feet  high,  across  the  valley,  whereby  an  area  of  about  twenty  acn?s 
is  flooded  to  depths  ranging  from  four  to  eighteen  feet,  and  a  vol- 
ume of  about  70,000,000  gallons  of  water  may  be  stored.  The 
length  of  this  reservoir  is  about  2,400  feet,  and  its  width  varies  from 
200  to  500  feet.  Its  bottom  ie,  generally  rocky,  and  its  margins  are 
formed  of  vertical  walls  of  rubble  masonry,  laid  dry  and  averaging 
six  feet  in  height.  The  adjacent  hillsides  are  in  general,  quite 
steep,  and  are  tlierefore  not  adapted  for  cultivation.  They  were 
formerly  overgrown  with  timber  trees,  which  have  gradually  been 
cut  away,  leaving  the  surface  suitable  only  for  grazing  jHirposes  or 
for  the  growth  of  trees  and  brush.  Along  the  sides  of  the  reservoir, 
there  are  no  habitations  of  any  kind  ;  but  at  its  head  is  hK.'ated  the 
farm  of  Bernard  O'Gorman,  which  is  leased  by  W.  A.  Coddington, 
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juid  which   18  cond acted   in  sacli  manner  as  to  have  given  rise  to 
Gomplaints  about  the  drainage  waters  from  the  farm  buildings  gain- 
fog'  access  into  the  reservoir.     This  farm  occupies  the  entire  upper 
portion  of  the  valley,  and  has  several  acres  of  alluvial  lauds  capable 
of   cultivation,  together  with  a  considerable  area  of  hill-side  cleared 
tor  ^i^razing,  the  remainder  being  covered  with  trees  and  brush. 

"Fhe  general  relations  of  this  farm  to  the  reservoir  are  shown  on 
place  TSo,  1,  and  in  detail  on  plate  No.  2,  hereunto  attached.    A  ref- 
ereooe  to  these  maps  will  show  that  a  small  rivulet,  fed  by  springs 
iBsa  inff  from  the  steep  hill-side  above,  runs  directly  through   one 
side  ot  the  barn-yard,  underneath  a  general   watering  trough  for 
the    animals,  very  close  to  the  hen-house  and  the  pig-pen,  and 
thence,  after  a  course  of  only  about  250  feet,  discharges  into  the 
het^d  or  upper  end  of  the  reservoir.     For  a  portion  ot  the  distance 
through  ttie  barn-yard  the  brook  flows  in  a  covered  stone  culvert, 
as    indicated  on  the  map.     The  dwelling-house  is  so  located  that 
alo|>fi,  which  may  be  thrown  out  in  the  rear,  can  readily  find  their 
way  into  the  brook  by  flowing  over  the  bare  surface  of  the  inter- 
vening ground,  but  the  occupant  asserts  that  the  liquid  wastes  of 
household  are  disposed  of  in  such  localities  as  to  make  a  con- 
ination  of  the  rivulet  improbable.     However  this  may  be,  it  is 
•r  that  the.  sanitary  authorities  and  the  water  company*  should 
^^I^^  care  that  any  pollution  of  the  brook  from  domestic  wastes  be 
'^iciered  impossible,  except  by  deliberate  intent.     The  method  of 
*<5coinplighing  this  end  by  means  of  sub-service  irrigation  pipes, 
^'^^i    the  diversion  of  such  waste  waters  in  a  direction  away  from, 
iKi8t:^sad  of  towards,  the  brook,  was  duly  explained.     The  surface 
^^    ^lie  barn-yard  slopes  slightly  away  from  the  brook  and  its  cul- 
J''^*"t  ;  yet  in   times  of  heavy  rain-tall  there  is  little  doubt  that  a 
***rK«  share  of  the  washings  from  the  foul  surface,  the  stables,  the 
"A»in«re  heaps  and  the  pig-pen   will  flow  directly  into  the  stream, 
*^*J    thence  into  the  reservoir.     My  advice  was  to  either  entirely 
^y'^^Ti  the  brook,  or  else  to  remove  the  barn-yard,  together  with 
^.     ^>t'  its  buildings  and  appurtenances,  to  another  locality  at  some 
'^^«^nce  from  any  natural  water-course.     Both  plans  are  entirely 
^''^^iiicable,  and  the  choice  between  them  is  simply  a  matter  of 
I  **^t  ive  expense.     Another  element  in  the  case  is  the  treatment  of 
^    clrainage  from  the  barn-yard  in  its  present  position,  or  in  some 
*^^r  convenient  one,  if  it  be  removed  as  suggested,  since  in  any 
^^*^t  this  drainage  must  ultimately  reach  the  reservoir.     By  the 
l^l*^^*"«tions  of  the  water  company  the  channel  ot  the  brook  running 
''■"''Ugh  the  valley  appears  to  have  been  changed  considerably',  so 
leave  a  large  alluvial  area  of  the  O'Gorman  tarm  above  the 


^»  ^<1  of  the  reservoir  lying  between  the  aforesaid  barn-yard  and 
^^    t^resent  channel  of  the  brook.     This  area  is  drained  by  means 

'^  ditch  cut  across  the  bottom  land  and  discharging  into  the  first- 
^J^  tioned  rivulet,  as  shown  on  plate  No.  2 ;  and  in  times  of  freshets, 

*^«avy  rains,  the  swale  or  lowest  portion  of  this  bottom-land  is 

*  fctA^eembly,  No.  37.]  5  , 
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Baid  to  be  completely  submerged.     It,  therefore,  becomes  neoeesarj 
to  prevent  a  direct  discharge  of  the  baru-yard  drainage  into  either 
the  said  rivulet  or  the  drainage  ditch.     To  accomplish  this  end,  I 
suggested  that  the  storm  waters  flowing  down  the  adjacent  steep  ' 
hill-side  be  intercepted  by  a  suitable  ditch  at  the  foot  of  the  hiU, 
and  tlience  conducted  into  some  convenient  out-fall  (either  the 
rivulet,  the  drainage  ditch  or  the  main  brook),  instead  of  sweeping 
over  the  barn-yard  and  washing  out  the  filth  therein  contained ; 
also,  that  the  drainage  waters  from  the  barn-yard,  thus  fi^reatly 
reduced  or  limited  in  amount,  be  caused  to  fiow  over  a  strip  ot 
meadow  land,  not  less  than  200  feet  in  width,  before  reaching  any 
out-fall.     In  this  manner  the  comparatively  clean  water  from  the 
slopes  will  reach  the  reservoir  directly,  while  the  relatively  small 
amount  of  foul  water  from   the  isolated   barn-yard   will  andeigo 
more  or  less  thorough  purification  by  a  system  of  surface  irrigation. 
It'  deemed  more  desirable,  a  system  of  sub-surface  irrigation  could 
here  also  be  carried  out,  although   its  successful  operation    woald 
involve  much  careful  supervision. 

It  should  be  remarked  that  the  above  described  barnyard  and  its 
adjuncts  were  duly  declared  to  be  nuisances  by  the  town  board  of 
health  and  orders  for  the  abatement  ot  said  nuisances  were  served 
upon  the  tenant,  Mr.  Coddington,  on  August  30,  1886.  Instead 
or  complying,  Mr.  Coddington  consulted  with  an  attorney,  under 
whose  advice  he  resisted  action,  and  set  forth  the  allegations  that 
his  said  premises  were  not  nuisances ;  that  the  rivulet  was  not 
polluted  ;  that  its  waters  were  purer  and  better  than  those  of  the 
reservoir ;  that  his  said  barnyard  and  appurtenances  were  in 
existence  many  years  before  the  reservoir  was  constructed  ;  tiiat  it 
was  not  incumbent  upon  him  to  make  any  changes  or  alterations 
of  the  existing  conditions  whatever,  unless  amply  compensated 
therefor ;  that  if  any  changes  were  needed,  the  same  shoald  be 
made  at  the  sole  expense  of  the  water  company  ;  and  finally,  that 
the  notices  and  orders  of  the  local  board  of  health  had  been 
improperly  served.  Under  these  circumstances,  advice  with 
regard  to  further  procedure  in  the  premises  was  sought  from  the 
State  Board  of  Health. 

In  my  opinion,  the  premises  described  may  fairly  and  justly  be 
considered  as  sources  of  pollution  of  a  public  water  supply,  and 
hence,  also,  as  a  nuisance  likely  to  affect  the  public  health.  It  is 
true  that,  up  to  the  present  time,  no  complaints  about  the  quality 
of  the  water  furnished  to  the  citizens  of  Port  Jervis  have  been 
made,  nor  has  any  sickness,  attributable  to  the  use  ot  nnwholesome 
water,  been  noticed  by  or  reported  to  the  health  authorities  of  the 
village  or  town  as  occurring  amongst  the  families  supplied  from 
the  water-works ;  nevertheless,  commor»  prudence  should  dictate 
a  proper  modification  ot  the  existing  cot)ditions  of  the  drainage 
from  said  premises,  since  it  cannot  be  foreseen  how  soon  the  evil 
efiects  of  a  continuance  of  these  conditions  will  become  manifest. 
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I  have  therefore  advised  the  local  board  of  health  to  persist  in 
their  efforts  to  secure  an  improvement  in  said  conditions  by  proper 
legal  procedure  and  to  endeavor  to  obtain  from  the  courts  a  decree 
requiring  the  performance  of  such  improvement.  Furthermore, 
io  view  of  the  fact  that  the  water  company  owns  a  strip  of  land  of 
ooDsiderable  width  all  around  the  reservoir,  and  is  thus  a  riparian 
owner  along  the  rivulet  which  flows  through  the  O'Gorman  or 
Coddington  barn<yard,  the  company  could,  of  its  own  motion,  com- 
pel the  owner  or  occupant  of  the  said  premises  to  refrain  from  any 
nnlawful  pollution  of  that  stream,  or  of  any  other  natural  water 
coarse  which  flows  through  the  company's  property.  By  these 
meaDB  all  direct  pollution  of  the  waters  entering  the  reservoir  can 
be  legally  prevented. 

It  is  possible,  however,  that  the  desired  object  can  be  attained 
without  resorting  to  the  law,  if  the  water  company  should  offer  to 
perform  the  work  indicated  at  their  own  expense.  In  the  event  of 
a  failnre  to  obtain  the  owner's  consent  to  such  an  arrangement,  the 
legal  measures  indicated  could  still  be  taken,  and  with  better 
chances  of  ultimate  success.  Should  these  steps  be  unavailing  the 
demand  for  a  series  of  rules  and  regulations  from  the  State  Board 
of  Health  to  govern  the  disposal  of  organic  wastes  on  the  entire 
water-shed  of  the  reservoir,  can  always  be  made,  and  the  relief 
derived  from  this  source  will  be  prompt  and  efl^ectual. 

A  somewhat  similar  condition  to  that  aboved  described  also  exists 
at  the  npper  or  second  reservoir  of  the  water  company.  This 
storage  basin  is  about  three  miles  distant  from  the  lower  reservoir 
and  nearly  400  feet  above  the  level  of  the  latter,  and  lies  in  an 
entirely  separate  drainage  area.  It  was  built  about  five  years  ago, 
and  is  used  as  a  reserve  to  supplement  the  available  yield  of  the 
other  watershed.  It  is  formed  by  an  earthen  dam,  530  feet  long 
and  thirty  feet  high,  across  a  valley  high  up  in  the  mountains ;  and 
when  full  it  covers  an  area  ot  about  thirty  acres,  and  has  a  storage 
capacity  of  about  150,000,000  gallons.  The  greatest  depth  of  the 
water  is  twenty-flve  feet,  and  tlie  margins  are  simply  the  natural 
earth  or  rock  surfaces.  A  considerable  area  of  land  all  around  the 
reservoir  is  owned  and  controlled  by  the  company,  as  shown  on 
plate  No.  3.  The  water  is  drawn  from  this  bat^in  at  a  point  alK)ut 
9(J0  feet  from  its  head  when  full,  and  is  carried  over  the  low  sum- 
mit ridge,  separating  this  valley  from  that  of  the  lower  reservoir 
by  means oi  a  siphon  of  cast  iron  pipe,  1,300  feet  long;  it  is  then 
discharged  into  the  small  brook  at  the  head  of  the  latter  valley, 
and  reaches  the  lower  reservoir  after  a  course  of  nearlv  three  miles 
ID  a  steep  natural  water-course,  along  the  whole  length  ot  which  the 
company  have  secured  a  narrow  right  of  way  from  the  owners  of 
the  territory.  This  district  is  still  in  a  very  wild  condition  as  the 
slopes  are  generally  quite  steep  and  rocky,  ill-adapted  for  cultiva- 
tion, and  overgrown  with  forest  and  brush.  Between  the  two 
reservoirs  there  are   no  houses  or  barns,  except   the   O'Gorman 
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premises  mentioned  above.  At  the  present  time  the  laud  is  vala- 
able  only  for  the  timber  which  ir.ay  be  standing  upon  it,  and  is 
rated  at  from  ten  dollars  to  twenty  dollars  per  acre.  The  waters 
collected  irom  such  gathering  grounds  are  accordingly  free  from 
any  pollution  from  animal  matter,  but  they  doubtless  contain  a  con- 
siderable quantity  of  vegetable  substances,  at  certain  seasons,  and 
hence  great  care  should  be  exercised  to  prevent  further  contam- 
ination. 

The  only  human  habitation  near  the  upper  reservoir  is  the  farm 
house  owned  and  occupied  by  Thomas  C.  Jausen,  which,  together 
with  a  couple  of  barns,  is  located  on  the  northern  side  of  the  basin, 
nearly  opposite  to  the  intake  of  the  water-works  siphon,  and  about 
150  feet  from  the  water's  edge.  The  natural  drainage  from  these 
premises  is  into  the  reservoir,  and  the  owner  has  been  ordered  by 
the  town  board  of  health  to  remove  his  barns  and  barn-yard  to  a 
point  further  back,  but  he  has  hitherto  failed  to  comply,  as  in  the 
case  at  the  lower  reservoir.  The  same  questions  as  before  accord- 
ingly arise  in  relation  to  the  enforcement  of  the  orders  to  Mr.  Jan 
sen,  and  the  same  answers  are  here  also  applicable  withoat  farther 
discussion.  As  in  the  former  case.  I  deem  it  expedient  and  pmdent 
to  prevent  all  possible  pollution  of  the  upper  reservoir  by  the  drain- 
age from  the  barn-yard,  and  have  recommended  that  the  sonrces  of 
contamination  be  removed  at  least  300  feet  from  the  margin  of  the 
basin,  in  consideration  of  the  fact  that  the  slopes  are  here  steeper 
than  in  the  other  case.  In  like  mamier,  care  should  be  taken  to 
injure  a  thorough  purification  of  the  foul  drainage  waters  by  a  sys- 
tem of  surface  or  sub-surface  irrigation,  as  heretofore  indicated.  It 
should  also  be  remarked  that  a  removal  of  the  barns  and  the  dwell- 
ing to  another  location,  more  distant  from  the  reservoir  is  entirely 
practicable;  and  I  infer  that  arrangements  with  Mr.  Jansen  for  an 
amicable  adjustment  of  the  case  can  be  readily  effected. 

In  conclusion,  I  would  mention  that  the  substance  of  this  report 
was  communicated  to  the  town  board  of  health  at  a  conference  with 
a  majority  of  its  members  on  the  afternoon  and  evening  of  the  day 
of  my  inspection.  Dr.  Hardenburgh  and  Messrs.  Allerton,  Hol- 
brook,  Oox,  Multhaner  and  Van  Inwegen  being  present.  As  many 
of  the  important  questions  involved  were  of  a  purely  legal  nature, 
1  advised  the  authorities  to  carefully  verify  the  legal  views  to  which 
I  had  ventured  to  give  utterance  before  taking  action,  and  then  to 
subnn't  the  various  steps  ultimately  decided  upon  to  you  for 
approval. 

Respectfully  submitted, 

EMIL  KUICHLING, 

Civil  Engineer. 

The  report  was  approved  and  a  copy  sent  to  the  health  authori- 
ties of  Port  Jervis  tor  their  guidance. 

LEWIS  BALCH, 

iSecretary. 
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REPORT  OF  VISIT  TO   PINE  HILL,  ULSTER 

COUNTY,  N.  Y. 

Albany,  June  12,  1886.. 

Having  been  requested  by  Health  Officer  Winter,  Phoenicia, 
Ulster  county,  to  inveetigate  with  him  the  sewerage  of  Pine  Hill, 
and  the  pollution  of  the  water  supply  of  the  Rip  Van  Winkle 
House  in  that  village,  complained  of  by  Francis  D.  Buck,  M.  D., 
of  New  York,  said  complaint  having  been  referred  to  the  board  ot 
health  of  the  town  ot  Shandaken  for  their  action,  on  Wednesday, 
June  ninth,  I  took  the  5 :  30  a.  m.  train  of  the  West  Shore  Sail- 
road  to  Kingston,  N.  Y.,  from  there  going  to  Pine  Hill  via  the 
Delaware  and  Ulster  Railroad,  Dr.  Winter  meeting  me  at 
Phoenicia. 

On  arrival  at  Pine  Hill  I  found  the  village  to  be  placed  in  a 
valley,  a  Fmall  creek,  the  Esopus  Creek,  running  throngh  the 
village  in  a  curved  direction,  and  having  several  privies  protrnding 
over  the  creek  where  it  was  confined  in  walls.  As  the  water  in 
summer  varies  greatly  in  amount,  at  times  covering  the  whole  bed 
ot  the  creek,  and  at  others  but  a  very  small  streamlet  being  present, 
it  was  found  that  in  dry  times  the  night-soil  from  theee  privies 
accumulated  and  created  a  nuisance. 

On  the  road  leading  down  from  the  main  part  of  the  village, 
two  large  boarding-houses  were  built,  one  the  Onigon  Honae,  the 
other  the  Rip  Van  Winkle.  Opposite  these  houses  the  stream  ran 
in  the  meadow  across  the  road,  being  some  one  to  two  hundred 
yards  away. 

The  Guigon  House  was  found  to  drain  by  a  tile  drain  into  the 
creek.  The  water  of  the  creek  was  at  this  time  some  three  or  four 
feet  away  from  and  below  the  mouth  of  the  drain.  Six  water- 
closets  were  said  to  empty  into  the  drain.  On  the  side  of  the 
stream,  near  the  opening  of  the  drain,  old  papers  and  refnee  were 
lodged  in  the  bushes,  left  there  by  the  water  when  it  was  higher. 
It  was  stated  the  drain  was  flushed  out  by  the  wash  Vrater  being 
thrown  in  during  the  summer,  and  the  contents  of  the  drain  which 
might  accumulate  at  its  mouth,  washed  into  the  stream.  It  was 
also  stated  that  this  very  wash,  coming  with  some  force,  carried 
the  sewage  upon  parts  ot  the  dry  bed  of  the  creek,  and  leaving  it 
there  created  a  nuisance. 

At  the  Rip  Van  Winkle  House  the  sewage  was  conducted  into 
large  cess-pools,  which  were  air  tight  and  from  which  no  odor  or 
trouble  came.  The  plumbing  of  this  house  was  mostly  new  and 
of  excellent  pattern.  The  water  supply  was  taken  from*  the 
overflow  ot  a  spring  situated  200  feet  above  the  level  of  the  honse, 
and  1,200  feet  up  the  hillside.  An  iron  pipe,  protected  by  a 
screen,  took  the  water  from  a  sunken  box,  and  carried  it  to  a 
reservoir  back  of  the  house,  from  which  it  was  carried  by  pipes  to 
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the  house.  This  supply  pipe  had  a  cut-oflf.  The  spring  supplying 
this  water  was  sorae  200  feet  or  more  from  the  intake,  situated  on 
land,  not  owned  or  controlled  by  the  hotel.  It  consisted  of  three 
small  springs,  two  coming:  up  from  a  flat  surface  about  8x20  feet, 
at  the  bottom  of  a  natural  basin  in  the  hillside,  the  third  spring 
coming  out  of  the  bank  at  the  head  of- the  basin  bottom.  The 
surface  of  the  basin  was  covered  by  loose  stone,  mostly  flat,  and  no 
•  place  was  seen  where  accumulation  of  water  was  had  suflicient  for 
the  watering  of  cattle.  Cattle  had  tramped  all  about  and  over  the 
spring  basin,  as  could  be  seen  by  tracks  where  any  mud  was  found, 
and  by  their  dropping,  which  polluted  the  spring. 

It  was  stated  that  the  owner  of  the  spring  had  been  offered  $150 
for  the  piece  of  ground  covered  by  the  spring  basin,  so  that  the 
spring  could  be  fenced  and  preserved  from  contamination.  That 
he  asked  $300,  had  stated  the  spring  was  of  no  use  to  him  for  his 
cattle,  they  using  another  and  larger  one  some  little  distance  away, 
and  that  he  would  not  allow  the  hotel  people  to  clean  and  protect 
the  spring.     It  was  advised  as  follows : 

First.  The  privies  over  the  stream  in  the  village  to  be  removed 
and  tight  vaults  constructed  for  them. 

Second.  That  the  Guigon  House  be  directed  to  construct  a 
i-ess-pool  into  which  the  tile  drain  could  be  turned  and  stopped 
from  using  the  creek  as  an  outlet  for  their  sewage. 

Third,  That  the  owner  of  the  spring  be  directed  to  clean  it  and 
preserve  it  free  from  pollution,  it  being  held  that  while  he  had  a 
right  to  use  the  water  for  his  cattle  or  such  other  proper  and 
legitimate  use  as  he  required,  he  owned  the  spring  but  to  that 
extent,  and  its  overflow,  being  used  as  potable  water,  and  taken 
for  such  not  on  his  land,  or  direct  from  the  spring,  but  on  land  not 
owned  or  controlled  by  him,  said  land  being  watered  by  the 
natural  overflow  and  streamlets  coming  from  said  spring,  that  he 
could  not  pollute,  or  permit  his  cattle  to  pollute  a  natural  potable 
water  supply. 

Fourth.  That  all  and  several  of  the  parties  maintaining  the 
nuisances  quoted  above,  if  they  failed  upon  notice  to  abate  the  same, 
were  liable  to  the  penalties  provided  for  in  such  cases  of  non-com- 
pliance with  the  orders  of  the  board  of  health,  and  measures  should 
be  taken  to  compel  their  compliance. 

Fifth.  That  the  danger  to  the  village  was  from  the  decaying  of 
night  soil  left  in  the  dry  bed  of  the  creek,  and  to  the  Rip  Van 
Winkle  house  by  pollution  of  its  potable  water. 

From  Pine  Hill,  in  company  with  the  health  officer,  1  drove  to 
Phoenicia.  Arriving  there  inspected  the  Trempor  House  and  found 
plumbing  in  good  condition  and  appliances  proper.  The  sewage 
was  taken  in  a  tile  drain  to  the  bed  of  the  creek,  about  one-eighth 
of  a  mile  distant.  Here  the  flow  of  water  was  much  greater  than 
at  Pine  Hill,  three  other  streams  uniting  above  the  outlet  of  thtt 
drain  with  the  main  water-course. 
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Also  examined  a  house  where  trouble  was  complaiDed  of  as  oom- 
ing^  from  a  cess-pool  across  the  way.  Found  no  drains  but  an  open 
ditch  in  the  cellar  of  the  house,  the  wash  from  the  upper  portion 
coming  by  a  small  pipe  into  this  ditch,  and  it  being  near  to  the 
well  or  water  supply.  In  the  next  yard  a  well  also  said  to  be  con- 
taminated by  the  leakage  from  the  cess-pool.  Back  of  the  rail- 
road station  two  boarding-houses  having  privies  projecting  over 
the  walled  bank  of  the  stream,  with  the  stream  water  there  distant 
from  where  the  night  soil  deposited  some  twenty  feet  or  more.  A 
wooden  box  drain  led  irom  one  of  these  houses  through  the  wall, 
and  the  sewage  therefrom  fell  a  distance  of  three  to  tour  feet  npon 
the  dry  bed  of  the  creek  below.     It  was  advised  as  follows : 

First.  That  the  drain  of  the  Tremper  House  be  carried  further 
into  the  bottom  of  the  creek  and  protected  by  a  stone  covering. 

Second,  That  the  drain  in  cellar  of  honse  examined  be  made  a 
proper  tile  drain,  a  larger  pipe  for  carrying  the  wash  be  put  in, 
and  the  whole  be  moved  further  from  the  well  or  cistern.  That 
peppermint  be  emptied  into  the  cess-pool,  and  water  pumped  from 
the  well  said  to  be  contaminated  by  it,  to  see  if  leakage  from  the 
cess-pool  did  take  place  as  claimed. 

Third.  That  the  privies  over  the  stream  bed  be  removed,  and 
vaults  built  instead. 

Fourth.  That  the  wooden  box  drain  be  lowered  and  carried 
under  the  dry  bed  of  the  creek  to  such  a  point  as  its  ontlet  wonld 
be  under  the  water  then  flowing. 

LEWIS  BALCH, 

Secretary. 
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MOUNT  VERNON  WATER  SUPPLY. 

November  22,  1886. 
Jared  Sanford,  Esq., 

President  Board  of  Trustees^  Mount  Vernon^  N.  T. : 

Sir. — On  November  fourth,  in  companv  with  Dr.  Brush, 
health  officer  ot  the  town  of  East  Chester,  Dr.  WeisR,  health  officer 
of  Mount  Vernon  and  Mr.  James  T.  Gardiner,  consulting  engineer 
to  the  State  Board  of  Health,  I  made  an  inspection  of  the  pump- 
inff  station  and  reservoir  of  the  New  York  and  Mount  Vernon 
Water  Company,  and  also  of  the  claimed  sources  of  pollution  of 
the  reservoir  and  Hutchinson's  creek. 

Upon  reading  the  report  of  the  proceedings  of  your  Board  in 
regular  meeting  held  Tuesday,  October  19,  1886,  comparing  the 
various  chemical  analyses  made  by  the  several  chemists  employed, 
the  reports  of  those  examining  the  reservoir  and  its  sources  of 
supply,  and  taking  into  consideration  the  condition  of  the 
reservoir,  stream  and  surroundings  found  on  my  visit  on  the  fourth 
instant,  I  am  of  the  opinion  that  the  water  as  then  found  in  the 
reservoir  was  not  good  potable  water. 

The  sources  of  contamination  are  clearly  set  forth  in  Mr. 
Gardiner's  report  hereto  annexed. 

The  water  is  by  some  pronounced  wholesome.  I  cannot  agree  in 
this  opinion.  Although  no  one  cape  of  sickness  may  be  at  present 
traced  directly  to  the  water  supplied  from  the  reservoir,  the  con- 
dition ot  the  water,  the  manifest  sources  of  contamination  are  of 
such  character  as  to  be  of  serious  menace.  It  is  but  proper,  there- 
fore, to  take  measures  whereby  this  danger  niay  be  removed, 
before  such  action  is  forced  by  the  presence  of  an  epidemic  of 
disease. 

The  following  suggestions  are  respectfully  submitted  : 

Mrst.  The  reservoir  to  be  cleaned  of  stumps,  bushes  and  grasses, 
C^o^pened  and  fenced. 

Second,  All  privies,  hen   houses,  bams,  vaults,  cesspools,  duck 
^c^^^ds,  fords,  places  where  carriages  or  clothes  are  washed,  to  be  so 
^^^r-«nged  for  that  contaminatiqu  from  these  sources  in  the  future 
^M  Z  J  be  removed. 

-^^ hird.  One  main  source  of  pollution  being  in  the  swamp  known 
^  ^  *  Drake's  swamp,"  a  channel  should  be  cut  through  it,  that  the 
^^*^^a.iii  may  not  be  spread  out  over  such  a  large  surface,  and  the 
^^p^m  given  a  more  concentrated  flow.  This  canal  should  be 
.'^  *  l^d  on  its  sides,  and  the  swamp  drained  to  prevent  accumula- 
!^5^  ^"^  B^  of  stagnant  water.  Whether  the  lay  of  the  land  will  permit 
^   ^^^18  improvement,  cannot  be  determined  witliout  surveys. 

-^^nrth.  Another  filter  for  the  effluent  from   the  New    York 
VOX^i^^  Asylum. 
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Fifth,  To  still  farther  ^uard   against  impurities,  to  bayetbe 
water  from  the  reservoir  filtered  through  readily  cleansible  filtei 
before  it  is  distributed  to  the  mains. 

Sixth,  To  arran^  two  wire  screens  instead  of  one,  at  the  inl 
crib  in.  the  reservoir,  that  they  may  be  changed  and  cleaned. 

I  have  the  honor  to  remain,  sir, 

Yours  truly, 

LEWIS  BALCH, 
Secretary  State  Board  of  Htalth. 
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REPORT  ON  THE  WATER  SUPPLY  OF  THE  VILLAGE 

OF  MOUNT  VERNON. 

To  Lewis  Baloh,  M.  D., 

Secretary  State  Board  of  Healthy  Albany^  N,  T, : 

Sir. —  The  public  water  supply  of  the  village  of  Mount  Vernon 
is  pumped  from  a  reservoir  made  by  damming  up  Hutchinson's 
creek,  a  small  but  long  stream  which  flows  southward  between  the 
towns  of  East  Chester,  New  Rochelle  and  Pelhamville. 

The  dam  which  forms  the  reservoir  is  perhaps  500  feet  long,  and 
irom  six  to  eight  feet  high.  By  means  of  it  tliQ  water  is  set  back 
op  the  valley  of  the  creek  perhaps  1,500  feet,  forming  a  shallow 
reservoir. 

At  the  time  of  my  visit,  November  fourth,  the  water  was  about 
two  feet  below  the  spillway  of  the  dam.  In  sounding  to  determine 
the  approximate  depths  ot  the  reservoir,  I  found  the  water  in  the 
lower  third  of  the  reservoir  to  average  trom  four  and  one-)ialf  to 
five  and  one-half  feet  deep.  Above  this  it  shallowed  rapidly  until 
an  average  depth  was  found  not  to  exceed  one  foot  or  eighteen 
inches. 

It  was  difficult  to  get  about  in  a  boat  in  this  part  of  the  reser- 
voir owing  to  the  great  number  of  stumps  which  were  either  above 
the  surface  or  were  within  a  few  inches  of  it.  In  dragging  between 
these  I  found  a  large  amount  of  vegetation  upon  the  bottom. 

The  valley,  which  now  makes  this  shallow  reservoir,  had  been 
flooded  without  removing  from  the  surface  of  the  ground  either 
the  stumps  or  the  surface  soil,  which  consisted  largely  of  organic 
matter.  Owing  to  the  strictures  made  by  the  health  officer  of 
East  Chester,  as  the  superintendent  informed  me,  they  are  now 
engaged  in  cleaning  out  the  upper  part  of  the  reservoir  with  a  view 
to  removing  all  the  surface  organic  material  to  a  depth  apparently 
of  from  one  to  two  feet.  Should  this  work  be  carried  out  and  the 
wfiCter  raised  to  the  flow-line  of  the  dam,  the  average  depth  of  the 
upper  third  of  the  reservoir  would  probably  be  increased  to  a 
depth  of  from  three  to  four  feet,  while  the  average  depth  of  the 
remainder  would,  under  the  most  favorable  circumstances,  be  prob- 
ably about  six  feet. 

A  clay  stratum  underlies  the  reservoir,  which  along  its  upper 
surface  seems  to  carry  a  flow  of  spring  water.  Wherever  this 
could  be  seen,  however,  the  amount  of  spring  water  discharged  is 
very  small.  I  found  no  evidence  that  in  quantity  it  would  be  one 
per  cent  of  the  water  received  into  the  reservoir  from  Hutchinson's 
creek,  which  enters  at  the  upper  end.  I  have  no  data  by  which  to 
determine  what  the  summer  flow  of  this  creek  is.  It  is  evidently 
very  small,  for  the  flow  at  the  present  time,  which  is  probably  at 
lea^t  fifty  per  cent  greater  than   the  summer  flow,  is  not  large. 
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The  health  officer  of  East  Chester  informed  me  that  the  resenri^^f 
was  not  full  during  summer. 

Some  SOO  to  1,000  feet  above  the  reservoir  a  small  brancli  ente*^ 
Hutchinson's  creek  from  the  west.     Its  sources  are  about  a  mil* 
away  in  some  larore  springs,  at  the  New   York  Infant  AByltH**' 
Other  springs  enter  this  branch.     About  a  little  more  than  a  mil* 
above  the  reservoir  the  course  of  Hutchinson's  creek  lies  through  ^ 
swamp,  where  the  water  spreads  out  into  shallow  pools  and 
brought  in  contact  with  a  large  mass  of  growing  or  decaying  vefZfJ 
ration.     The  swamp  is  from  half  a  mile  to  three-quarters  in  len^ 
There  does  not  appear  to  be  any  springs  in  this  swamp  tliat  a< 
materially  to  the  flow  of  the  stream.     The  amount  of  water  flo 
ing  in  the  channel  above  the  swamp  seemed  to  be  approximate!-  ^ 
the  same  as  that  below  it. 

On  the  east  side  of  the  reservoir  two  houses  are  situated  close    *^^ 
the  bank.     One  of  these  is  nearly  on   the  declivity  of  the  8te-*3^y 
bank  which  rises   at  least  twenty  feet  above  the  water.     On  tl».^'* 
slope  and  about  fifty  feet  from  the  water  is  a  hen  house,  as  foul   -^■-^ 
these  places   usually  are,  and  a  privy,  the  contents  of  which  ira      ^ 
heavy  rain  may  be  washed  down  into  the  reservoir.     A  drain  spo*^  ^ 
from  the  sink  in  the  house  empties  into  a  partly  broken  barre'^ 
which  also  stands  near  the  top  of  the  bank  of  the  reservoir.     In  th  i^ 
the  sink  refuse  and  filthy  water  accumulate  until  the  broken  part 
of  the  barrel  is  reached,  when  the  putrid  mass  overflows  and  de*^ 
cends  by  a  well-marked  channel  into  the  reservoir.     Thi»  overfloii^ 
is  likely  also  to  occur  whenever  there  is  a  heavy  rain. 

In  the  yard  of  this  house  which  is  above  the  top  of  the  reservoir 
bank,  and  within  fifteen  feet  of  it  is  a  pile  of  rotting  garbage,  the 
refuse  of  the  house.  There  can  be  no  question  that  at  times  the 
reservoir  water  would  be  polhited  by  the  washings  from  above  the 
chicken  coop,  privy,  cesspool,  barrel  and  garbage  pile.  Some  500 
feet  further  north  another  house  is  situated,  having  a  privy 
close  to  the  top  of  the  bank.  While  these  premises  are  cleaner, 
there  is  yet  here  more  than  a  possibility  of  pollution  by  the  wash- 
ing into  the  stream  of  human  dejecta.  Some  800  feet  above  the 
head  of  the  reservoir  a  stable  is  situated,  located  close  to  the  stream, 
and  a  place  is  prepared  for  washing  carriages  in  the  brook.  There 
are  probably  also  places  where  clothes  are  washed  at  times. 

On  the  branch  spoken  of  as  heading  at  the  New  York  Infant 
Asylum,  there  appear  to  be  no  sources  of  pollution  until  the  filter 
beds  of  the  Infant  Asylum  are  reached  by  the  course  of  the  little 
brook.     They  are  distant  perhaps  a  mile  from  Hutchinson's  creek. 

These  beds  take  the  sewage  of  tlie  New  York  Infant  Asylum,  where 
there  is  said  to  be  some  400  inmates.  The  sewage  is  distributed 
by  a  system  of  porous  subsoil  drains  about  eighteen  inches  below 
the  surface  of  the  ground.  Eight  feet  below  the  surface  is  a  cor- 
responding system  of  collecting  drains,  so  that  the  sewage  may  be 
filtered  through  at  least  six  feet  of  soil  before  reaching  the  collecting 
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dn^ins.  The  araonDt  of  land  included  in  these  beds  is  so  large,  the 
soil  so  porous  and  the  beds  themselves  so  much  higher  than  the  lot 
imcnediatelj  adjoining  on  tlie  east  that  very  little,  if  any,  water 
appears  to  reach  the  deep  collecting  drains  during  dry  weather. 
%Vl:ien  the  ground  is  saturated  with  rain,  these  deep  collecting 
dr:a.iDS  undoubtedly  are  discharging.  When  they  discharge  it  is 
int^o  the  Infant  Asylum  branch  ot  Hutchinson's  creek,  and  the 
Mre^t^r  reaches  the  reservoir  after  a  run  of  about  a  mile. 

"^Whenever  the  distributing  drains  are  stopped  the  sewage  backs 

U|>    into  a  manhole  which  overflows  into  a  deep  ditch  that  also  dis- 

ptt&rgesinto  the  Infant  Asylum  branch.     The  appearance  of  the 

of  this  ditch  indicated  that  such  overflows  did  occur. 

e  Infant  Asylum   branch  is  a  stream  hardly  more  than  a  foot 

•^^icie  by  two  or  three  inches  deep.     When  the  deep   collecting 

irafc.ins  of  the  filter  beds  are  discharging,  the  water  must,  to  a  cer- 

^i  «^  extent,  pollute  both  the  Infant  Asylum  branch  and  possibly 

^"^     reservoir.     The  water  from   the  sewage  filtration   beds  while 

ve»-^  much  purer  than   crude  sewage,  is  not  considered  a  potable 

^'^^^cr.     Without  watching  the  working  of  these  beds  throughout 

^u^    year  it  would  be  impossible  to  say  how  often  the  collecting 

Y^^ins  discharge  into  the  brook  and  what  the  amount  of  discharge 

^^»       Therefore  it  is  not  possible  for  me  to  give  an  opinion  as  to  the 

^^t^Dt  of  the  pollution  caused  by  the  discharge  of  these  filter  beds. 

Tt  is  probably   very  small  during  the  low  water  season  of  the 

y^r ;  bat  when  stoppages  occur  or  when  the  distributing  tiles  are 

^ken  up  and  Vashed  as  they  are  once  a  year,  the  pollution  of  the 

stream  may  become  a  very  serious  matter. 

The  amount  of  the  danger  in  stoppages  and  overflow  could  only* 

be  estimated  by  knowing  the  number  of  stoppages  during  the  year. 

That  the  sewage  filter  beds  ot  the  New  York  Infant  Asylum 

do  at  times,  to  some  extent,  pollute  the  waters  of  this  branch  of 

Hutchinson's  creek  there  can  be  no  doubt. 

The  Wartburg  Orphan  Asylum  has  been  discharging  crude 
sewage  into  -a  branch  ot  Hutchinson's  creek  until  the  first  week  in 
September,  when  arrangements  were  completed  and  the  sewage 
discharged  into  a  large  cesspool  from  which  it  percolates  into  the 
gronnd.  After  examining  the  locality  I  am  ot  the  opinion  that 
from  this  cesspool  there  is  little  danger  of  polluting  the  water  of 
the  reservoir.  Above  where  we  went  on  the  main  stream 
of  Hutchinson's  creek  three  privies  are  said  to  be  located  near  the 
main  channel,  and  on  a  branch  which  enters  from  the  west  they 
are  said  to  be  discharging  sewage  at  a  point  which  we  did  not  see. 
Analyses  of  the  water  of  the  reservoir  and  of  the  water  as 
delivered  in  the  village  have  been  made  by  at  least  four  chemists. 
One  of  them  by  Prof.  Lattimore,  in  accordance  with  instructions 
from  the  secretary  of  the  State  Board.  All  the  annalyses  I  have 
seen  show  an  excessive  amount  ot  putrescible  nitrogenous  matter 
in  the  supply,  as  indicated  by  the  amounts  of  tree  and  albuminoid 
ammonia. 
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The  albaminoid  ammonia  in  the  samples  analyzed  by  Prof. 
Lattimore,  is  0.030,  while  in  the  samples  analyzed  by  Prof. 
Doremus  it  is  0.0686. 

Looked  at  from  a  purely  chemical  standpoint  .015  parts  in  one 
hundred  thousand  is  usually  taken  as  the  limit  of  safety  in  the 
albuminoid  ammonia  yielded  by  analyses.  It  is  evident,  therefore, 
that  the  amount  of  putrescible  nitrogenous  matter  in  these  samples 
exceeds  that  in  the  best  recognized  standards  ot  potable  water 
from  two  to  four  times. 

An  inspection  ot  the  stream  for  the  first  two  miles  above  the 
reservoir  is  sufficient  to  account  tor  this  large  amount  of  organic 
matter.  It  is  probably  derived  largely  from  a  swamp  a  mile*and 
a  half  above  the  reservoir  or  from  others  which  lie  still  further  up 
the  stream.  The  defilement  of  the  water  by  human  sources  mast 
be  exceedingly  small  in  amount  of  organic  matter  as  compared 
with  the  products  of  decay  derived  from  the  swamp. 

When  the  brook  is  low  and  the  growth  and  decay  rapid  in  this 
swamp  it  must  be  looked  upon  as  a  serious  source  ot  pollution. 
Whatever  evils  may  arise  from  such  an  extensive  pollution  of  the 
stream  with  decaying  organic  matter,  must  be  greatly  enhanced 
by  the  retention  of  the  water  in  the  shallow  reservoir  where  its 
temperature  is  liable  to  be  raised  and  maintained  at  a  high  point 
during  the  great  summer  heat.  Water  charged  as  this  is  with  the 
products  of  decay  becomes  especially  objectionable  when  stored  in 
a  shallow  reservoir  and  raised  to  a  high  temperature.  Even  at  the 
present  time  the  water  in  the  reservoir  is  so  turbid^  with  organic 
matter  that  the  bottom  is  hardly  visible  at  a  depth  of  two  feet. 
It  is  probable  that  this  condition  of  the  water  can  be  partially 
remedied  by  cutting  a  straight  channel  for  the  brook  through  the 
swamp  and  so  draining  the  swamp  as  to  prevent  the  collection  of 
pools  of  stagnant  water  on  the  surface. 

To  determine  this  exactly  would  require  special  surveys  and 
levels  which  are  not  at  hand.  The  reservoir,  of  course,  can  be 
somewhat  improved  by  deepening  and  by  cleaning  out  the  stumps 
and  vegetation  from  its  ^jottom,  but  at  best  it  will  be  but  a 
shallow  basin. 

All  the  sources  of  human  pollution,  those  from  privies,  cees-pools, 
harn-yards,  etc.,  can  very  easily  be  obviated  by  proper  arrangements. 
With  rt'gard   to  the  filtering  beds  of  the  asylum   the  problem  is 
m(»re  diflicult.     It  can  only  be  solved  I  think  by  making  arrange- 
ments for  the    refiltering  of  the   effluent   from    the   beds   before 
discharging    it    into   the  stream.     Surface    washings  from   about 
stables  and  yards  of  the  Infant   Asylum  are  also  carried  into  this 
little  branch  by  ditches.     That  part  of  the  flow  which  is  impure 
could  possibly  be  diverted   into   a  basin  and    passed    through  ^ 
filter  bed   before  discharging  into   the  brook ;  but   when  all  thw 
should  be  done  it  is  still  doubtful  to  me  wliether  the  amount  <>' 
organic   matter  during  the  low-water  period  of  the  stream  can  b^ 
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kept  at  snch  a  point  as  to  make  this  a  safe  potable  supply  without 
filtration.  It  is  said  that  the  village  of  New  Eochelle  intends  also 
to  build  a  dam  across  Hutchinson's  creek,  a  few  miles  above  the 
Mount  Vernon  reservoir  for  the  purpose  of  obtaining  their  water 
supply  from  the  same  creek.  This  would  greatly  reduce  the 
summer  flow  of  Hutchinson's  creek,  for  probably  comparatively 
little  of  the  water  enters  the  stream  between  New  Rochellc  and 
Mount  Yernon,  and  because  New  Rochelle  would  be  likely  to  take 
a  very  large  proportion  if  not  the  whole  of  the  water  that  passes 
that  point.  It  may  easily  be  possible,  therefore,  that  the  amount 
of  water  flowing  into  the  Mount  Vernon  reservoir  may  be  bo 
reduced  that  the  supply  could  not  be  kept  in  sanitary  condition 
even  with  filtration,  tor  should  the  taking  of  the  water  by  New 
Rochelle  result  in  there  being  a  mere  trickle  down  the  channel  of 
Hutchinson's  creek,  the  reservoir  could  certainly  not  be  kept  full 
and  the  growth  and  decay  of  organic  matter  in  it  might  become  so 
excessive  as  to  cause  disease  in  those  drinking  the  water.  It  is 
impossible  to  know  exactly  what  action  to  recommend  to  the  water 
company  and  the  sanitary  authorities  until  this  question  of  the 
amount  of  water  which  is  to  be  received  into  the  reservoir  during 
the  summer  is  determined^  and  this  will  depend  both  upon  the 
natural  summer  fiow  of  Hutchinson's  creek  and  upon  the  amount 
abstracted  from  it  by  New  Eochelle  or  other  towns  lying  above 
Mount  Vernon. 

Very  respectfully  yours, 

JAMES  T.  GARDINER, 

CansvUiny  Engineer. 

[Assembly,  No.  37.]  6 
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REPORT    ON     THE     INSANITARY     CONDITION    OF 

CANISTEO. 

To  the  Health  Officer  of  the  Village  of  CaniHeo  : 

Sir. — Your  village  board  of  health  being  conviDced  by  the 
occurrence  during  the  past  year  of  a  very  large  number  of  cases  of 
typhoid  fever  and  diphtheria,  that  certain  conditions  generally 
detriineiital  to  the  public  health  must  exist  in  the  village,  were 
desirous  of  securing  an  investigation  into  the  causes  of  the  prevail- 
ing diseases  by  the  State  Board  of  Health.  The  Secretary  ot  the 
State  Board  of  Health  appointed  me  to  make  the  investigation. 

I  visited  Canisteo  on  September  sixteenth,  and  in  company  with 
your  Board  made  a  complete  examination  of  the  village,  and  now 
have  the  honor  to  report  to  you  my  observations  and  couclnsions. 

Topography  and  Geology. 

The  village  ot  Canisteo,  situated  on  the  Erie  railroad  a  few  miles 
cast  of  Hornellsville,  lies  at  the  foot  of  the  steep  hills  on  the  south 
side  of  the  valley  and  extends  half  way  across  the  valley  itself. 
This  valley  of  the  Canisteo  is  an  alluvial  plain  about  half  a  mile 
wide  sloping  gently  towards  the  river,  which  at  Canisteo  flows 
close  to  the  foot  of  the  hills  that  rise  on  the  north  side  of  the 
valley.  The  river  has  very  little  fall  at  this  part  of  its'  conrse,  but 
some  three-quarters  of  a  mile  below  the  railroad  station  there  is  a 
riffle  with  a  descent  of  from  three  to  four  feet.  The  river  is  per- 
haps from  fifty  to  sixty  feet  broad  with  a  depth  of  from  two  to 
three  feet.  The  banks  are  from  five  to  eight  teet  high,  and  from 
them  the  land  rises  southward  toward  the  village. 

Main  street  lies  one  halt  a  mile  south  of  the  river  and  is  approxi- 
mately parallel  with  it.  The  greater  part  of  the  dwellings  lie  still 
further  south  between  Main  street  and  the  foot  of  the  liills.  A 
lateral  valley,  the  valley  ot  Bennet  creek,  debouches  into  the  vallej 
of  the  Canisteo  at  the  village,  and  one  of  the  principal  streets  of 
the  village.  Greenwood  street,  runs  south-west  directly  up  this 
valley.  Bennet  creek  itself  lies  to  the  east  of  Greenwood  street, 
and  ix^tween  the  two  a  large  population  is  settled. 

At  the  junction  of  Main  and  Greenwood  streets,  which  may  be 
considered  the  center  of  Canisteo,  half  a  mile  distant  from  the 
river  the  surface  is  about  sixteen  feet  above  the  water  level.  This 
elevation  is  maintained  along  East  Main  street  for  probably  halt  a 
mile.  To  the  westward,  however,  the  ground  falls  so  that  at  Taylor 
street,  which  is  nearly  parallel  with  Greenwood,  the  elevation  of 
the  surface  is  hardly  ten  teet  above  the  water  in  the  river. 

From  Main  street  southward,  up  Greenwood,  there  is  first  a 
slight  ascent  and  then  an  increasing  rise,  so  that  by  the  time  the 
tanneries  are  reached  the  valley  must  be  not  less  than  twenty-five 
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feet  above  the  low-water  surface  of  the  river.  These  elevations 
may  be  considered  as  only  approximate.  They  were  taken  to 
answer  sanitary  purposes  not  engineering. 

This  brief  description  shows  that  the  southern  part  of  CaniHteo 
18  aituated  in  the  valley  of  Bennet  creek,  and  that  the  main  part  of 
the  place  lies  just  in  the  mouth  of  this  valley  as  it  o]>cn8  into  the 
valley  of  the  Canisteo.  The  fact  is  important  as  bearing  upon  the 
sanitary  condition  of  the  place. 

The  soil  throughout  the  greater  part  of  the  village  is  of  a  cla^'cy 
loam,  varying  from  tour  to  eight  feet  deep,  underlaid  by  some  six 
feet  of  coarse  gravel,  beneath  which  there  are  some  six  feet  of  clay 
underlaid  by  a  second  stratum  of  gravel.  The  subsoil  water, 
through  at  least  three-fourths  of  the  village,  rises  to  the  top  of  the 
npper  gravel  stratum  even  in  time  of  drought  like  the  present.  In 
wet  weather  the  subsoil  water  rises  into  the  clayey  loam  overlying 
the  gravel,  and  in  many  places  causes  damp  and  wet  cellars.  In 
general,  it  has  been  found  necessary  that  the  greater  part  of  the 
village  should  put  the  bottoms  of  the  cellars  only  three  or  four  leet 
below  the  average  level  of  the  surrounding  surface.  I  found  that 
the  floor  of  the  cellar  in  the  house  of  the  health  otKccr  was  only 
one  fooc  below  the  low  grounds,  within  100  teet  of  his  house. 

The  principal  current  of  the  subsoil  water  is  from  the  valley  of 
Bennet  creek  northward  towards  the  river.  This  water  undoubt- 
edly is  spring  water  coming  from  Bennet  creek  and  its  lateral 
valleys,  as  well  as  from  the  hills  above  the  village. 

Watkr  Supply. 

In  former  times  most  of  the  people  were  supplied  with  wells 
dug  down  through  either  the  upper  or  lower  gravel  stratum,  so 
that  many  holes  were  opened  through  the  clay  that  divides  these 
two  strata.  Latterly  driven-wells  have  come  into  use  and  these 
are  driven,  some  into  the  upper  gravel  and  some  into  the  lower. 

The  drinking  water  in  common  use  in  the  village  is  therefore 
water  from  either  the  upper  or  lower  stratum  of  gravel  wliidi 
nnderlies  the  town,  and  is  usually  drawn  from  these  gravels  by 
driven-wells.  It  must,  however,  be  borne  in  mind  that  the  water 
from  these  two  gravel  strata  is  not  absolutely  distinct,  but  that 
connection  has  been  made  between  the  two  wherever  the  dividing 
clay  has  been  cut  by  one  ol  the  old  dug  wells  as  well  as  by  any 
natural  channel  which  may  exist  througli  the  clay. 

Skwaok  Disposal. 

The  sewage  of  the  village  consisting  of  human  excreta,  slop 
water  and  filthy  wastes  ot  all  kinds  that  come  from  human 
dwellings  is  disposed  ot  in  the  soil.  It  is  the  habit  of  the  village 
to  dig  the  privy  pits  down  to  the  upper  gravel,  so  that  the  ground 
water  utands  in  manv  of  them  and  dissolves  and  carries  awav  their 
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contentB.  Tlio  Bamoinetliod  of  dispoBal  is  practiced  with  slop  water 
and  other  filthy  liquid  wastes  from  dwelliiigs.  They  are  thrown 
into  cesspools  dug  so  deep  that  their  contents  leach  away  into  the 
upper  gravel  stratum  and  are  dissolved  into  the  ground  water. 

Burial  of  the  Dead. 

The  cemetery  is  situated  on  the  western  slope  of  the  vallej  of 
Ben  net  creek,  perhaps  a  thousand  feet  west  of  Oreenwood  street 
and  twenty  to  fifty  feet  above  it.  The  village,  between  the  foot 
oftiie  hill  and  Bennet  creek  opposite  the  cemetery  is  thickly 
settled.  The  subsoil  waters  from  the  cemetery  flow  southward 
into  the  gravel  underlying  Bennet  creek  and  thence  northward 
under  the  whole  village.  In  the  flat  opposite  the  cemetery  and 
within  a  thousand  feet  of  it  the  subsoil  water  rises  so  near  tbe 
surface  of  the  ground  that  some  of  the  cellars,  although  very  shallow, 
are  damp  or  muddy  throughuut  a  large  part  of  the  year. 

PrKV AILING    DiSKASES. 

The  following  is  the  official  report  of  the  health  ofScer  of  deaths 
from  Septen»ber  1,  1885,  to  September  1,  1886,  the  total  being 
forty-three  : 

Typhoid  fever 8  |  Apoplexy  and  paralysis 3 

Diphtheria 8  j  Meningitis 8 

Consumption 31  Old  age .... 3 

Pneumonia 21  Dysentery 1 

Peritonitis 3  i  Blood  poisoning 1 

Bright's  disease 31  Valvular  disease  of  heart 1 

Cancer 2 ;  Infants  diseases 8 

Thejproportion  of  deaths  from  typhoid  fever  and  diphtheria  is 
enormous  as  compared  with  the  average  of  the  State.  The  typhoid 
deaths  were  at  the  rate  of  190  out  of  1,000  deaths  from  all  causeS) 
while  according  to  the  report  of  the  State  Board  of  Health  the 
deaths  from  typhoid  fever  throughout  the  State  did  not  exceed 
thirteen  per  1,000  deaths  from  all  causes.  In  other  words  there 
were  fourteen  times  as  many  deaths  from  typhoid  fever  as  there 
should  be,  even  if  we  hold  up  no  higher  standard  than  that  of  the 
average  sanitary  condition  of  the  State. 

As  regards  diphtheria  the  deaths  were  also  at  the  rate  of  19^ 
per  1,000  deaths  from  all  causes,  while  the  average  of  tlie  State  ifi 
about  fifty.  This  shows  that  the  death-rate  from  diphtheria  io 
Caiiisteo  is  three  and  one-half  times  greater  than  that  of  the 
average  of  the  State.  The  death  rate  from  consumption  is  also 
excessive.  One  of  the  marked  effects  in  the  distribution  of  the 
filth  diseases  in  Canisteo  is  that  the  cases  are  most  numerous  where 
the  subsoil  water  rises  nearest  to  the  surface  of  the  ground.  In  the 
locality  where  the  greatest  number  of  cases  now  exist  the  ground 
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water  ib  only  from  eighteen  inclies  to  two  feet  below  the  surface. 
From  the  report  of  the  health  officer  it  appears  that  there  have 
been  from  thirty  to  forty  cases  of  typhoid  fever  in  Canisteo  during 
the  past  year;  that  nine  new  cases  have  occurred  during  the  past 
few  months ;  that  there  have  been  over  100  cases  of  diphtheria 
during  the  year  and  new  cases  are  constantly  occurring;  that 
dysentery  and  diarrhoea  are  common  ;  that  consumption  is  pre- 
valent, and  that  a  very  large  proportion  of  the  population  are 
afflicted  with  catarrhal  difficulties.  The  population  of  the  village  of 
Canisteo  is  about  2,500.  That  such  a  number  of  cases  of  typhoid 
fever  and  diphtheria  should  occur  in  one  year  is  of  itself  sufficient 
evidence  that  filth  poisoning  is  prevalent.  In  the  case  of  diphtheria 
it  18  probable  that  many  ot  the  cases  are  due  to  contagion,  but 
others  have  occurred  under  circumstances  which  point  to  its  having 
originated  on  the  premises.  One  of  the  first  cases  of  diphtheria 
was  in  the  same  house  where  typhoid  fever  had  occurred  the 
previous  year.  This  recurrence  of  dilierent  forms  ot  filth  disease  in 
the  same  locality  points  to  a  common  cause  for  both  the  diphtheria 
and  the  typhoid. 

1  carefully  inspected  the  premises  in  different  parts  of  the 
village  where  these  diseases  had  occurred.  In  very  few  of  them 
could  I  detect  any  insanitary  condition  especially  characteristic  of 
these  premises.  Cases  of  typhoid  and  diphtheria  occurred  from 
the  most  southerly  part  of  the  village  in  Bennet  creek  valley 
throughout  the  place.  The  greatest  number  of  cases,  however, 
appeared  to  be  between  Greenwood  and  Taylor  streets,  where  I 
found  the  subsoil  water,  even  now  in  this  time  of  drought,  within 
eighteen  inches  to  two  feet  of  the  surface  of  the  ground. 

I  visited  one  case  of  typhoid  fever  where  the  dejecta  of  the 

atient  is  being  thrown  into  the  privy  without  disinfection.     I 

amiued  the  vault  and  found  the  water  standing  within  eighteen 

rhes  of  the  surface  of  the  ground.     Within  a  few  hundred  feet 

tthis  house  and  about  in  the  direction  the  subsoil  water  flows,  is 

lallow  pond  in  which  the  water  stands  at  the  same  level  as  in 

privy.     Both  the  privy  vault  and  the  pond   reach  the  upper 

Tel  stratum,  so  that  there  is  free  connect  ion  between  the  typhoid- 

ioned  vault  and  the  pond.     In  fact,  the  typhoid-poisoned  water 

Q  the  privy  vault  of  this  part  ot  the  village  flows  northward 

er  many  other  dwellings  and  cellars. 

'^here  typhoid  and  diphtheria  poison  is  thrown  into  the  subsoil 

r  in  the  upper  part  of  Greenwood  street,  this  polhued  water 

northward  under  the  whole  village.     The  wide-spread  occur- 

of  the  cases  shows  that  some  common  cause  is  acting  through 

illage  to  produce  filth  disease  of  various  forms.     It  is  now 

a  that  typhoid  fever  is  caused  by  a  micro-organism  which 

in  great  quantities  in  the  dejecta  of  the  typhoid  patient. 

licro-organism  can  live  in  water  and  probably  has  the  power 

rmous  self-multiplication  in  polluted  waters  under  favoring 
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conditions.     It  does  not  seem  to  require  a  hi^h  temperatnre  tor  its 
propagation. 

While  the  actual  cause  of  diphtheria  is  not  so  well  known,  it  is 
nevertheless  probably  also  a  micro-organism,  and  like  the  other 
microbes  is  doubtless  endowed  with  snch  powers  of  reprodactioD 
that  myriads  may  be  brought  into  existence  in  a  few  hours  under 
favorable  conditions.  When  the  proper  soil  is  present  for  the 
development  of  these  disease  producing  germs  and  the  seed  is  once 
planted  in  it,  the  crop  is  sure  to  follow  and  be  more  or  less  abundant 
depending  upon  favoring  conditions. 

A  grossly  polluted  sheet  of  ground  water  is  flowing  under 
Canisteo  only  a  few  feet  below  the  surface  and  at  times  rises  into 
or  near  the  bottoms  of  the  cellars.  In  this  water  have  been  planted 
the  fatal  seeds  ot  diphtheria  and  typhoid  fever  which  have  been 
disseminated  under  the  whole  village.  The  crop  which  follows  as 
sure  as  the  harvest  follows  seed  time  is  growing  beneath  the  houses 
of  the  people.  Its  fatal  seeds  reach  them  doubtless  in  two  ways; 
first,  through  the  water  from  the  wells.  As  I  have  shown  there  is 
no  security  in  the  water  from  the  lower  stratum  of  gravel,  since 
the  two  gravel  strata  are  connected  in  many  places  by  old  wells 
that  have  cut  the  intervening  clay.  All  of  tlie  water  tliat  under- 
lies the  village  is  therefore  liable  to  be  impregnated  with  the  germs 
of  typhoid  fever,  diphtheria,  dysentery  or  any  other  of  the  filth 
diseases  whose  germs  flonrish  in  water.  Secondly,  the  germs  of 
disease  reach  the  air  of  the  houses  through  the  cellars.  The  inter- 
stices in  the  soil  under  the  dwellings  is  nlled  with  air.  Even  the 
upper  six  feet  of  the  soil  of  Canisteo  probably  contains  twenty 
per  cent  of  its  bulk  in  air.  This  air  is  in  contact  with  the  filthy 
moisture  of  the  subsoil.  In  places  the  moisture  itself  rises  by 
capilarity  through  the  floors  of  the  cellars.  Every  heated  house 
forms  a  chimnev  which  like  a  flue  sucks  the  air  from  the  soil. 
Heated  houses  form  as  it  were  ventilators  for  the  soil,  and  the 
ground  air  is  drawn  up  through  every  story  of  the  dwelling.  If 
the  cellar  air  is  polluted  the  air  of  the  whole  dwelling  will  be  con- 
taminated. By  this  means  the  polluted  soil  ot  Canisteo  sends  its 
disease  germs  up  into  the  houses  of  the  people,  and  any  susceptible 
person  is  liable  to  be  attacked  by  them.  Of  course  when  the  sub- 
soil water  rises  in  the  winter  and  spring  the  air  in  the  soil  is  expelled 
into  the  dwellings  of  the  village  through  the  cellars.  When  the 
surface  of  the  ground  is  frozen  and  the  houses  are  warm  the  cur- 
rent of  air  from  the  soil  into  the  dwellings  is  much  stronger  than 
at  other  times.  « 

After  caretully  considering  all  the  facts  of  the  case  I  think  there 
can  be  no  reasonable  doubt  that  the  subsoil  water  and  the  ground 
air  of  Canisteo  are  not  only  polluted  with  filth,  but  that  the 
specific  germs  of  dinease  have  been  planted  and  are  flourishing 
therein. 
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Remedies. 

The  permanent  and  complete  remedy  for  this  evil  is  two-fold  : 

1.  To  secure  an  ample  public  supply  of  pure  and  wholesome 
water  from  some  source  not  liable  to  contamination  and  to  insure 
that  this  water  shall  be  of  such  quality  that  it  will  be  acceptable 
for  use  to  all  the  citizens.  When  such  a  supply  is  provided  and 
suflScient  time  ^ven  for  its  general  adoption  atter  due  notice,  every 
irell  in  the  place  should  be  closed  by  order  of  the  board  of  health. 

2.  The  pollution  of  the  soil  and  subsoil  water  must  be  stopped  ; 
otherwise  the  "ground  air  will  continue  to  be  poisoned.  This  can 
only  be  accomplished  by  providing  means  for  the  disposal  of  the 
filtn  through  sewers. 

A  brief  reconnaisance  showed  me  that  sewerage  was  possible  for 
your  village  although  the  case  is  not  a  simple  one.     A'n  outlet  for 
the  sewage  could  be  found  into  the  Cauisteo  river,  the  sewage  being 
so  treated  before  delivery  into  the  stream  that  no  nuisance  would 
be  created.     Unless  a  pure  and  abundant  supply  of  water  is  pro- 
vided for  Canisteo,  and  sewers  to  carry  off  the  filthy  wastes  of  the 
town  I  see  no  prospect  for  securing  the  healthfulness  of  the  village. 
In  the  meantime  no  water  should  be  drunk  that  has  not  been 
boiled.     This  will,  however,  prove  but  a  partial  safeguard.     No 
one  can  say  how  often  disease  germs  are  reaching  people  through 
the   water  or  how  often  through  the  air.     In  the  winter  it  is 
probable  that  the  polluted  air  is  almost  as  important  a  factor  as 
the  water.     While,  therefore,  the  drinking  of  the  water  which  has 
been  boiled  may  act  as  a  partial  safeguard,  there  are  no  permanent 
ivmedies  for  the  grossly  insanitary  condition  of  Ganisteo,  except  a 
pare  public  water  supply  and  properly  constructed  sewers.    I  took 
^o  samples  of  ground  water  for  analysis  because  I  did  not  consider 
tJ^t  chemical  analysis  would  throw  any  additional  light  upon  this 
The  micro-organisms  which  cause   the   prevailing  diseases 
not  be  detected  by  chemistry  nor  will  chemical  analysis  deter- 
ge whether   the  conditions  exist  for  the  development  of  these 
Oogenic  germs. 

Very  respectfully, 

JAMES  T.  GARDINER, 

Consxdtiny  Engineer. 
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REPORT  ON   THE   CAUSES   OF  TYPHOID    FEVER  IN 

THE  VILLAGE  OF  CAMDEN. 

To  the  Board  of  Health  of  the  Town  of  Camden  : 

The  village  of  Camdeu  is  situated  on  Fish  creek  some  seventeen 
to  eigliteen  miles  north-west  of  Rome.  Fish  creek  is  a  large  stream 
with  a  heavy  fall  between  its  head-waters  and  Rome.  At  Camden, 
near  the  lower  end  o\  the  village,  the  stream  is  dammed  and  the 
water  set  back  some  halt  a  mile.  The  mill  pond  opposite  the  cen- 
tral part  of  the  village,  is  three  or  four  hnndred  feet  broad.  The 
main  current  and  deep  water  in  the  pond  is  along  the  eastern 
shore.  The  greater  part  of  the  village  is  situated  on  this  side  of  the 
creek.  The. western  half  or  three-quarters  of  the  pond  has  been 
slowly  filled  with  accumulations  of  sawdust  and  shavings  from  the 
mills  further  up  the  stream  until  it  is  now  a  marsh,  ratner  than  a 
pond,  throughout  at  least  one-half  of  the  year.  A  luxuriant  growth 
of  aquatic  plants  flourishes  in  the  rich  soil  made  by  the  decomposed 
sawdust.  So  long  as  the  water  is  high  enough  to  run  over  the 
dam  from  three  inches  to  a  foot  of  water  covers  these  swampy  shal- 
lows. When  the  water  falls  as  it  usually  does  about  the  first  uf 
August,  the  shallows  are  laid  bare,  and  many  of  the  acqoatic  plants 
die  and  rapidly  decay ;  while  active  fermentation  or  putrefaction 
takes  place  in  the  deposits  of  moist  sawdust  exposed  to  the  intense 
heat  of  August. 

Close  to  the  western  hank  of  the  pond  is  a  knitting  mill  where 
some  eighty  people  are  employed.  Wool  washing  and  aualine 
dying  processes  are  carried  on  at  this  mill,  and  the  liquid  wastes 
are  drained  into  the  pond.  Along  the  eastern  side  of  the  pond  are 
three  or  four  privies  near  enough  to  its  borders  for  the  contents  to 
be  washed  into  the  water,  and  at  the  extreme  upper  end  of  the 
pond  a  slaughter-house  stands  on  the  bank. 

The  pond  is  used  for  cutting  an  ice  supply  in  the  winter,  althongh 
the  ice  is  principally  cut  above  the  knitting  mill  and  the  marshy 
flats  opposite  to  it.  The  waters  of  this  pond  are  polluted  from 
several  sources :  1st.  From  the  washings  from  a  few  privies.  This 
source  of  pollution  is  very  slight  as  compared  with  the  others;  but 
it  nevertheless  furnishes  an  element  of  danger  as  do  the  wastes 
from  the  slaughter-house  which  enter  at  the  head  of  the  pond. 
2d.  The  waste  from  the  knitting  mill  pollutes  the  pond,  both  by 
the  water  which  comes  from  the  washing  of  the  wool,  extremely 
foul,  and  also  from  the  analine  dyes.  These  liquid  wastes  gener- 
ally flow  out  over  the  shallows  of  the  western  side  of  the  pond  and 
slowly  work  their  way  down  the  stream ;  but  when  the  pond  has 
been  drained  down  during  low  water,  either  in  winter  or  in  sum- 
mer, and  is  being  refilled,  back  water  occurs,  and  the  wastes  from 
the  knitting  mill  may  be  carried  some  distance  up  the  pond,  prob- 
ably not  infrequently  to  the  very  locality  where  the  ice  supply  is 
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cut  for  the  village.  The  third  source  of  polhition  of  the  pond  is 
the  immense  amonnt  of  sawdust  and  siiin^le  shavings  wliich  come 
down  from  the  mills  above.  The  principal  supply  of  this  material 
appears  to  be  from  a  mill  about  a  mile  above  the  dam.  The 
aocumulation  of  sawdust  and  shavings  have,  as  I  have  said,  filled 
all  the  western  part  of  the  pond,  so  as  to  convert  it  practically  into 
a  marsh.  The  decay  of  this  material  in  such  lar^e  quantities  fur- 
nishes a  liirge  amount  of  polluting  matter. 

The  village  ot  Camden  lies  principally  to  the  east  of  the  pond  on 
a  plateau  of  porous  soil  in  which  the  ground  water  is  from  twenty 
tc»  twenty-two  feet  below  the  surface  of  the  ground.  The  village 
has  a  population  of  about  eighteen  hundred.  The  general  health 
of  the  village  throughout  most  of  the  year  is  excellent ;  but  for  the 
past  three  years,  when  the  water  falls  in  the  pond  there  have  sud- 
denly developed  a  number  of  cases  of  enteric  trouble,  among  them 
a  large  percentage  of  distinctly  marked  typhoid  cases. 

In  examining  the  records  of  death  in  the  village  I  found  that 
from  October  1,  1885  to  April  2,  1886,  there  were  but  ten  deaths, 
and  of  these,  only  two  could  be  considered  as  from  zymotic  dis- 
eases ;  one  was  typhoid  and  the  other  cerebro-spinal  meningitis. 
Bat  from  April  second  to  September  twentieth  there  were  nineteen 
deaths,  eight  of  which  were  from  zymotic  causes. 

In  the  ten  months  between  October  1,  1885  and  August  1, 1886, 
there  was  but  one  death  from  enteric  trouble ;  but  in  the  next  six 
weeks  seven  occurred,  three  of  which  were  from  distinctly  marked 
typhoid  fever.  All  of  the  three  deaths  from  typhoid  were  of  per- 
sons in  some  way  connected  with  the  pond.  Two  worked  in  the 
knitting  mill  and  one  was  in  the  habit  of  boating  on  the  pond. 

I  examined  carefully  the  dwellings  of  these  people  and  could 
find  nothing  insanitary  about  their  homes,  which  were  at  a  distance 
from  the  water. 

Of  the  non-fatal  cases.  Dr.  Leonard,  the  health  officer,  reports 
fonr  typhoid  and  three  remittent  fevers.  Of  these  four  non-fatal 
cases  01  typhoid,  two  worked  in  the  mill  and  one  boated  on  the 
pond.  I  can  learn  of  but  eight  fatal  and  non-fatal  cases  of  typhoid 
during  the  past  year.  Seven  of  these  have  occurred  since  August 
first,  and  six  of  them  in  persons  connected  with  the  pond.  One  of 
the  other  cases  came,  in  every  probability,  from  drinking  from  a 
polluted  well,  the  well  being  situated  within  thirty  feet  ot  a  large 
privy  vault  which  was  filled  to  overflowing. 

Of  the  remittent  fever  cases,  one  worked  in  the  knitting  mill. 
A  careful  analysis  of  the  fact  showed  that  Camden  is  very  free 
from  typhoid  fever  except  among  that  part  of  the  population  which 
is  connected  with  the  pond  either  by  working  on  its  banks  or  by 
boating  on  its  waters.  The  first  case  of  typhoid  began  August 
sixth.  The  water  had  been  so  high  as  to  constantly  submerge  the 
sawdust  shallows  until  August  first,  when  the  water  fell  and  the 
shallows  were  exposed. 

It  will  be  noticed  that  of  the  six  cases  of  typhoid  occurring  in 
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connection  with  the  pond,  four  worked  in  the  knitting  mill  tnd 
two  boated  on  the  water  in  the  evening.  J  requested  the  health 
officer  to  inform  me  whether  during  the  low-water  period  deaths 
had  occurred  in  previous  years  from  enteric  trouble.  He  answered 
that  there  were  eleven  in  1884  and  nine  in  1885  from  enteric 
difficulties. 

The  evidence  seems  unusually  conclusive  that  the  germa  of 
typhoid  fever  are  planted  and  growing  in  the  sawdust  shullowsof 
the  mill-pond.  This  crop  having  been  planted  and  the  conditioDB 
having  proved  favorable  for  its  development  yon  are  sure  to  have 
a  yearly  harvest  of  more  or  less  distinctly  marked  typhoid  fever 
until  the  source  of  the  difficulty  is  removed. 

Remedies. 

Two  things  are  necessary  to  remedy  the  evil :  First.  The  filline 
of  the  pond  with  sawdust  and  shingle  shavings  must  be  stopped. 
The  present  condition  of  the  pond  is  undoubtedly  a  noiaanoe 
detrimental  to  health  and  dangerous  to  life.  The  coming  down  of 
the  sawdust  and  shavings  is  the  primary  cause  of  the  nuisance. 
So  far  as  the  mills  which  produce  this  material  are  within  the 
jurisdiction  of  your  board,  they  should  be  compelled  by  your  order 
to  cease  from  polluting  the  stream  and  should  be  prevented  from 
throwing  any  of  their  wastes  into  it.  Such  action  is  clearly  within 
your  power  and  is  manifestly  your  duty.  Secondly,  The  pond  in 
its  present  condition  having  proved  a  dangerous  nuisance  thia  • 
condition  must  be  removed.  The  shallows  must  be  dredged  oot 
so  that  at  least  two  feet  of  water  may  be  maintained  over  the 
bottom  during  the  summer. 

The  dredging  of  these  shallows  would  be  an  expensive'nnder- 
taking.  It  is  probable  that  they  could  be  scoured  out  doringthe 
winter  and  spring  floods  by  building  a  wing-dam  to  turn  the  main 
current  of  the  stream  from  the  eastern  side  of  the  pond  to  the 
western.  The  current  of  Fish  creek  Is  very  powerful  in  times  ol 
flood,  and  could  probably  be  so  managed  as  to  be  made  to  sconr 
out  the  shallows  and  deepen  the  water  to  a  safe  depth. 

FUBTHEB  MeASUBES. 

As  the  pond  is  to  be  used  for  obtaining  an  ice  supply  for  the 
village,  I  should  recommend  that  its  waters  be  kept  unpolluted; 
that  no  privies  be  allowed  within  fifty  feet  of  its  banks  and  that 
they  should  have  tight  boxes  beneath  the  seats  instead  of  vaults 
These  can  be  constantly  removed  and  cleansed.  The  refuse  from 
the  slaughter-house  should  be  prevented  from  entering  the  pond 
and  a  four-inch  vitrified  tile  drain  should  bo  laid  from  the  knitting 
mill  to  a  point  below  the  dam  where  it  can  with  greater  safety 
discharge  the  liquid  wastes  of  the  manufactory. 

Albany,  September  30,  1886. 

Very  respectfully, 

JAMES  T.  GARDINER, 

SanitcMry 
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COMMUNICATION  FROM  BOARD  OF  HEALTH  RELA- 
TIVE TO  THE  CONDITION  OF  THE  NEW  AQUEDUCT, 
NEW  YORK. 

Ill  accordance  with  the  following  resolution  of  the  Senate,  received 
April  1,  1886 : 

STATE  OF  NEW  YORK: 

In  Senate,  ) 

Albany,  March  11,  1886.  f 

Resolved^  That  the  State  Board  of  Health  be  directed  to  investi- 
gate the  industrial  and  sanitary  condition  affecting  the  lives  and 
health  of  the  laborers  and  residents  living  along  the  line  of  the  new 
aqueduct,  and  to  report  to  the  Senate,  for  the  purposes  of  this  com- 
mittee, as  early  as  possible,  the  results  of  their  examination,  and 
8Dch  measures  as  in  their  judgment  are  necessary  to  remedy  any 
sanitary  evils  found  to  exist. 

By  order, 

JOHN  W.  VROOMAN, 

Clerk. 

The  secretary  and  consulting  engineer,  by  direction  of  the  execu- 
tive committee  of  the  Board,  proceeded  to  inspect  the  new  aque- 
duct, and  respectfully  submit  the  following  report  of  their  work : 

Saturday,  April  third,  the  consulting  engineer  went  to  New 
York,  visited  the  oflSce  of  the  chief  engineer  in  charge  of  the 
aqueduct,^  Mr.  S.  B.  Church,  and  examined  the  engineering  plans, 
methods  used,  and  progress  of  the  work. 

On  Tuesday,  April  fifth,  the  secretary  and  consulting  engineer 

examined  at  the  chief  engineer's  office,  Mr.  Church,  and  eight 

others,  who  were  inspecting,  division  and  assistant  engineers  of  the 

aqueduct,  as  to  the  ventilating  and  lighting  ot  the  various  tunnels, 

methods  of  working,  appliances  at  shafts,  quarters  of   the  men, 

character  of  the  men,  food  supplied,  manner  of  obtaining  drinking 

"vater,  arrangement  of  sinks,  disposal  of  sewage,  etc.     They  also 

^sxamined  the  record  of  accidents  along  the  line  of  work,  resulting 

^J}    wounding  or  killing,  and  the  findings  of  the   coroner's  juries 

here  such  were  reported. 

Wednesday,  April  seventh,  the  secretary  and  consulting  engineer 
At  to  Tarrytown  to  inspect  parts  of  the  aqueduct  said  by  the 
ioeers  to  bo  a  fair  sample  of  all  the  work.  To  inspect  the  whole 
>f2^3  would  have  taken  more  time  than  was  considered  allowable 
n<3ler  the  resolution  of  the  Senate,  as  the  work  begins  at  Croton 
^a^iiKu  and  runs  from  there  to  One  Hundred  and  Thirty-fifth  street, 
^^^^^  York  city,  a  distance  of  thirty-one  miles.  All  of  this  with 
i»u^    exception  of  about  one  and  a  quarter  miles,  is  under  ground^  at 
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some  places  500  feet  below  the  surface,  at  others  much  less,  while 
the  one  and  a  quarter  miles  is  open  cut.  The  tunnel  itself  is  cot 
through  the  solid  rock,  is  about  the  size  of  a  single  track  railroad 
tunnel,  and  in  its  course  passes  about  100  feet  beneath  the  bed  of 
the  Harlem  river.  The  work  is  carried  on  by  means  of  twenty-four 
shafts,  about  one  mile  apart,  from  which  *' headings '^  are  pushed 
in  both  directions.  About  4,200  men  are  employed  on  the  work, 
and  are  divided  between  the  various  shafts,  about  200  being  at  each. 
The  tunnel  is  the  longest  of  its  size  in  the  world. 

In  company  with  Mr.  Ealmbach,  inspector  of  mining  appliances 
and  ventilatiorf  for  the  northern  part  of  the  line,  shafts  9,  10,  11  A, 
12  B,  17  and  18,  were  visited.  These  cover  a  distance  of  about  ten 
miles  of  the  work,  lying  between  Tarrytown  and  Tonkers. 

The  quarters  of  the  men,  mess-halls,  kitchens,  sinks,  water  supply, 
etc.,  were  inspected  at  sliafts  9, 10, 11  A.  Shaft  3  was  also  inspected 
by  the  secretary  on  Sunday,  April  eleventli,  and  the  quarters  of 
all  employees  looked  at.  No  special  report  need  be  made  of  this 
shaft,  as  it  did  not  differ  from  others  visited. 

For  fuller  particulars  of  the  work  done,  attention  is  respectfully 
called  to  the  detailed  report  hereto  appended. 

In  general  it  may  be  said  that  in  shafts  3,  9,  10,  11  B,  the  venti- 
lation was  poor,  and  lighting  was  done  by  oil,  gasoline  or  candles. 

In  shafts  12  B,  17  and  18,  better  ventilation  was  had  and  better 
lighting,  electricity  being  used. 

The  quarters  built  by  the  contractors  along  the  line  were  good 
and  adequate.  The  mes6>halls  and  kitchens  clean,  food  plenty,  of 
good  quality,  and  well  cooked  and  served.  The  quarters  erected 
tor  the  negroes,  Hungarians  and  Italians  were  not  so  good,  the 
latter  being  generally  filthy.  Sinks  were  usually  found  arranged 
some  short  distance  from  the  quarters,  but  many  of  the  n>en  would 
not  always  use  them.  Care  was  exercised  to  keep  the  drinking 
water  free  from  contamination. 

Acting  under  the  Senate  resolution,  we  would  respectfully 
recommend  the  following  as  best  calculated  to  remove  existing 
evils  of  want  of  ventilation,  lighting,  insanitary  conditions  of 
tunnels  and  quarters,  and  to  better  provide  against  loss  of  life  or 
injury  from  accidents  : 

1.  That  all  ventilation  of  the  tunnels  should  be  continuous,  not 
intermittent. 

2.  That  all  tunnels  be  so  ventilated  that  not  less  than  3,000 
cubic  feet  of  pure  air  per  minute  be  supplied  to  each  heading,  the 
ventilating  appliances  to  he  so  arranged  tliat  all  foul  gases,  smoke, 
etc.,  be  removed  from  tne  tunnels. 

3.  That  lighting  by  electricity  be  substituted  for  lighting  by 
gasoline  lamps,  torches,  etc. 

4.  That  proper  arrangements  be  made  for  the  removal  of  human 
excreta  from  the  tunnels,  covered  boxes,  or  some  such  article  being 
used. 
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5.  That  authority  be  given  some  one  at  each  shaft  to  be  a 
depnty  sheriff,  to  serve  without  pay  or  claim  upon  the  county,  and 
for  it  to  be  his  duty  to  see  that  proper  cleanliness  ol  quarters  be 
bad,  proper  sinks  made,  and  general  sanitation  observed  around  the 
shaft. 

6.  Under  the  clause  in  the  specifications  of  the  contracts  for  the 
work,  relating  to  the  safety  of  the  methods  employed  and  calling 
for  all  modern  improvements  in  prosecuting  the  work,  it  is  recom- 
mended that  weekly,  and  as  much  oftener  as  necessary,  reports  be 
made  in  writing  by  the  inspecting  engineers  to  tlie  chief  engineer, 
as  to  the  ventilation  of  the  tunnels,  the  safety  of  methods  of  work 
used,  the  safety  of  the  hoisting  apparatus,  and  any  other  points 
affecting  the  lives  and  health  of  employes,  and  that  the  chief 
engineer,  upon  the  receipt  of  such  reports,  call  the  attention  of  the 
contractors  thereto,  suggesting  at  the  same  time  the  remedy.  And 
unless  said  evils  are  properly  remedied  by  the  contractors,  the 
chief  engineer  may,  upon  personal  inspection  of  the  alleged 
improper  appliances,  have  the  power,  if  in  his  judgment  the  neglect 
warrants  the  same,  to  suspend  work  in  such  tunnel  as  may  be  the 
subject  of  the  report,  until  such  time  as  said  evils  are  removed. 

All  of  which  is  respectfully  submitted. 

LEWIS  BALCH, 

Secretary. 

JAMES  T.  GARDINER, 
Approved  :  Cona^dting  Engineer. 

Erastus  Brooks, 

Ohairma/n  Executive  Committee, 


Report  in  Detail  of  Inspection  of  New  Aqueduct  by  Lewis 
Balch,  M.  D.,  Secretary  and  Executive  Officer,  State 
Board  of  Health,  and  James  T.  Gardiner,  Consulting 
Engineer. 

1.  Quarterny  Mess-halls^  Eitchsne^  Sinlcej  etc. 

A  large  portion  of  the  men  live  in  quarters  furnished  by  the  con- 
tractors, and  rented  to  boarding-house  keepers,  of  various  national- 
ities. Some  board  in  neighboring  farm-houses.  The  quarters  of 
the  negroes,  Italians,  and  Hungarians  are  built  by  an  independent 
store-keeper  at  each  shaft,  who  rents  the  lodgings  and  sells  the  pro- 
visions.    They  are  not  under  the  control  of  the  contractors. 

The  quarters  built  by  the  contractors  for  the  Americans  and 
Irish  are  the  best.  Generally  of  two  stories,  holding  about  fifty 
men,  with  a  room  in  the  center  of  each,  having  a  stove,  and  used  as 
a  aittins^room,  on  either  side  the  sleeping  quarters  being  compart- 
ments capable  of  holding  two  bunks,  one  over  the  other,  with  a 
gate-like  door  with  lock  and  key. 
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These  quarters  were  all  fairly  clean,  well  lighted  and  enoufg^j'b  a/ 
drifting  in  between  cracks  to  prevent  them  breeding  dieeaae.  The 

buildings  were  of  boards,  battened,  and  partially  lined  with  fa^  ail4. 
ing  paper.     Those  living  in  these  quarters  boarded  at  the  c3Qe^ 
halls  which  were  one-story  buildings  of  the  same  class,  the  lLit<^beti 
at  one  end  and  the  tables  arranged  in  two  or  three  lines.     Chinese 
cooks  are  employed.     The  halls,  tables,  tableware  and  kitchens /^n^e/^ 
clean  and  in  good  order.     The  food  was  excellent  in  quality,  enof]^ 
in  quantity,  and  properly  cooked.     No  fault  could  be  found  in  this 
division  of  the  work. 

The  negro  laborers  lodge  and  board  themselves.  They  have 
shanties,  built  generally  of  one  story  ;  construction  of  same  general 
character  but  with  kitchen  in  the  rear;  the  sitting-room  being 
next  to  the  kitchen,  and  between  that  and  the  sleeping-rooms. 
These  quarters  were  not  as  cleanly  kept  as  the  first  described,  nor 
was  the  kitchen  and  table  service  as  clean.  The  food  was  abnnd- 
ant,  of  good  quality,  but  neither  so  well  cooked  nor  served. 

The  Italians  and  Hungarians  also  board  and  lodere  themsekes. 
Their  shanties,  built  of  the  same  materiHl  (battened  boarding),  are 
generally  of  one  story,  divided  into  smaller  rooms,  each  of  which 
contains  a  stove  and  around  the  sides  two  rows  of  bunks,  oneoD 
top  of  the  other,  capable  of  holding  two  in  a  bunk,  and  the  bnnks 
sometimes  boarded  around,  leaving  but  a  small  hole  at  the  toot 
through  which  the  occupants  crawl.  The  floor  space  is  very  limited, 
and  as  all  the  cooking  is  done  for  the  inmates  in  the  same  room  the 
places  are  filthy.  Fortunately  the  walls  are  not  tight,  and  air  cornea 
in  more  or  less,  rendering  the  danger  from  this  overcrowding  not 
so  great  as  if  the  tenement  was  of  brick.  There  are  probably  not 
more  than  a  hundred  men  occupying  their  quarters  at  any  shaft. 

At  most  of  the  shafts  sinks  are  placed  at  a  short  distance  from 
the  quarters.     At  some,  however,  the  men  stray  oflF  as  fancy  leads 
them  and  create  a  constant  nuisance  in  this  way.     This  is  eepeci* 
ally  the  case  with  the  Italians.     To  guard  against  this,  authority 
shouUr  be  granted  to  some  one  at  each  shaft,  who  should  compel 
boarding-house  keepers  to  provide  suitable  sinks,  see  that  they  are 
used,  and  that  new  ones  are  dug  as  the  old  ones  fill  up. 
.    General  supervision  of  police  duty  should  be  placed  under  the 
same  officer,  and  at  least  once  a  week  all  the  quarters  should  be 
thoroughly  cleaned.     This  would  entail  no  extra  expense.upoD  the 
contractors,  as  their  store-keeper  or  time-keeper  at  a  shaft  could  be 
the   ofiicer   deputized    to  enioree   these  sanitary  regulationSy  and 
boarding  house  keepers  would  conform  to  such  regulations,  as  thej 
receive  the  privilege  of  keeping  the  houses  from  the  contractors. 

The  water  supply  is  good.  Care  is  exercised  to  keep  it  tree  from 
contamination,  as  all  about  the  shaft  generally  obtain  water  from 
the  same  place,  consequently  any  defilement  of  the  wells  or  streams 
would  be  rapidly  remedied  by  the  contractors'  store-keeper,  or  some 
other  person  of  like  standing  at  the  shaft. 
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The  advantage'  to  the  contractors  of  having  the  men  iiealthj  and 
quarters  sanitary  is  that  disease  is  kept  away  from  the  line  of  work. 
If  a  contagious  disease  became  epidemic  at  any  of  the  shafts,  it 
would  be  not  only  more  difficult  to  control  with  insanitary  quarters, 
making  good  feeding  gronnd  for  disease  germs,  but  it  would  take 
much  longer,  and  result  in  stopping  all  work  upon  the  shaft,  with 
probably  total  destruction  of  many  of  the  buildings. 

While  a  large  number  of  men  are  employed  on  the  whole  work, 
the  average  number  of  men  at  any  one  shaft  is  seldom  over  200  ; 
consequently  the  danger  which  would  be  present  if  the  whole  force 
was  congregated  in  one  place  is  avoided,  while  the  work  of  keeping 
the  line  neaithy  is  rendered  much  simpler. 

2.   Health  of  Men  as  Affected  hy  the  Conditions  in  the  Tunnels. 

The  dampness  present  does  not  seem  to  be  a  cause  of  much 
sickness.  Some  cases  of  pneumonia  have  been  reported  which 
may  have  been  caused  from  the  dampness,  or  may  be  from  other 
sources.  Kecessarily  much  of  the  dampness  cannot  be  remedied, 
and  therefore  may  be  thrown  out  as  a  factor  bearing  on  the  health 
of  the  men. 

The  character  of  the  air  those  employed  in  the  tunnel  have  to 
breathe  is  a  very  important  consideration.  This  is  vitiated  from 
various  causes,  many  of  which  may  he  remedied  and  the  health  of 
the  workmen  conserved  thereby.  To  easily  understand  the 
subject  it  may  be  best  subdivided  as  follows : 

1.  Gases,  poisonous  in  character. 

2.  Smoke  from  lamps,  torches,  candles,  etc. 

3.  Excreta. 

Iii  each   tunnel,  on  an  average,  forty  men  and  two  mules  are 
employed.      The    ordinary   allowance   for    fresh  air   in   common 
dwellings  per  person  is  about  300  cubic  feet  of  air  space,  and  more 
is  allowed  for   animals.      This,  with  ordinary  ventilation,   keeps 
the  air  healthy.     The  exhalations  from  men  and  animals  are  largely 
composed  of  carbonic  acid  gas,  combined  with  other  impurities,  mak- 
ing a  gas  noxious  to  life,  consequently  measures  are  taken  to  supply 
fresh  air  where  people   congregate,  as  the  more  rapid  exhalation 
rom  numbers  requires  a  constant  supply  to  keep  the  air  inspired 
^pable  of  supporting  life.      The  action   of  caroonic   acid  gas  is 
Eftrcotic,   and   an   excess   causes   asphyxia.     Forty   men    and  two 
vrales,  estimating  each  mule  at  double  a  man,  would  exhale  per 
>  «.ir  35.47  cubic  feet  of  carbonic  acid  gas  alone,  besides  all  other 
M  malations   of  org:anic   matter.       This   amount   would   defile   of 
=i  inary  air  177,350  cubic  feet  per  hour,  rendering  the  air  heavy, 
L  M  «ing  it  to  smell,  and  affecting  more  or  less  the  blood  supply  of 
^    brain.     If  we  add  to  this  the  large  amount  of  carbonic  acid 
^    thrown  out  at  each  blast,  and  when  the  powder  burns  slowly, 
^aroas  oxide  gas,   highly    poisonous,  it  will  be  readily  seen  that 
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men  are  liable  to  be  asphyxiated,  or  as  is  well  termed  on  the  work, 
'*  knocked   out,"   by   poisonous    gases.       Many    men   have  been 
"knocked  out,"  how   many  could   not  be  ascertained,  no  reoordi 
being   kept,   and    varying  lengths  of  time   have    been  needed  to 
restore  them  to  consciousness.     Some  of  the  danger  from  the  gtt 
caused  by  explosion  cannot  be  entirely  guarded  against,  as  the  gtt 
being  heavy  it  falls  with   the  "  muck  '^or  debris  of  the  blast,  wd 
lies  there,  to  be  suddenly  discharged  in   the  face  of  the  first  one 
moving  the  rock.      It  the  air  around  be  foul  and  heavy,  the  man 
uncovering  an  excess  of  gas  may  be  instantly  overcome,  but  if  the 
surrounding  air  is  in  motion,  and  fresh  air  constantly  entering,  the 
sudden   eruption  of  an  appreciable  and    poisonous  amount  ot  car 
bonic   acid   gas   would   be   more   rapidly   diffused,   reducing  the 
danger  to  the  minimum,  or  removing  it  altogether.     This  is  one 
factor  alone  in  rendering  impure  the  air  in  the  tunnels. 

We  next  come  to  the  methods  of  lighting  as  affecting  the  air 
and  the  health  of  the  men  in  the  tunnels.  Where  gasoline  lamps, 
minors'  lamps  and  candles  are  relied  upon  to  furnish  light,  the 
smoke  was  found  heavy,  obscuring  the  view,  so  much  so  that,  com- 
bined with  the  mists  in  the  tunnels,  a  light  could  not  be  seen  in 
some  places  200  feet  away.  Not  only  do  these  lights  rapidly  use 
up  the  oxygen,  but  they  diffuse  a  smoke  containing  carbon  and 
the  products  of  combustion  held  in  suspension,  so  much  so  that  the 
sputa  is  colored  black,  and  all  the  air  passages  are  charged  more  or 
less.  While  not  markedly  dangerous,  per  %e\  this  carbon  does 
no  good  to  tlie  lungs,  and  long  continued  may  become  a  source  of 
trouble  in  impeding  the  free  passage  of  air  in  and  out  of  their  finer 
tubes  and  cells.  The  great  danger  is  from  the  consumption  of 
oxygen,  the  forming  of  carbonic  acid  gas,  and  in  a  lesser  degree  the 
dimness  of  the  light,  for  as  the  air  loses  oxygen  and  gains  carbonic 
acid  gas  the  lights  burn  dimmer,  conducing  to  accidents. 

The  third  factor  in  vitiating  the  tuimel  air  is  the  excreta  of  men 
and  animals.  The  principal  products  given  off  by  these  are  chlo- 
rine, sulphureted  hydrogen,  ammonia  and  organic  nitrogen.  With 
the  excreta  of  the  animals  but  little,  if  anything,  can  be  done,  but 
the  defilement  coming  from  that  of  human  beings  can  be  prevented. 
It  is  a  rule  that  all  men  must  go  to  the  surface  to  tend  to  their 
wants,  but  in  a  poorly-lighted  tunnel  it  is  much  easier  to  blow  onl 
their  candle  and  save  themselves  the  trouble  of  ascending  the 
shaft. 

Taking  all  these  factors  together,  it  is  ri»adily  seen  that  the  tunnel 
air  becomes  injurious  to  breathe,  for  poor  air  debilitates  the  system, 
and  where  lived  in  tor  a  long  time  increases  the  liability  to  Inng 
affections.  Where  natural  ventilation  is  relied  on,  aided  by  what 
air  the  drills  at  the  headings  may  throw  out,  at  no  time  can  the  air 
be  proper  for  the  men  to  breathe,  they  adding  continually  on  the 
wrong  side  of  the  balance  between  good  and  bad.  In  the  tunnel  ol 
shaft  12  B,  where  the  lighting  was  by  electricity,  but  few  miners' 
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lampB   beiug  used  only  at  the  headings,  and  the  iron  ventilating 
pipe  carried  near  tlic  roof  of  tlie.  tunnel,  fitted  with  blowers  to 
draw  the  foul  air  out,  the  tunnel  was  clear,  no  sen^e  of  oppression 
was  felt,  and  the  men  working  at  the  brick  lining  were  as  comfort- 
able, as  far  as  respiration  was  concerned,  as  they  would  have  been 
on  the  surtiEu^e.     No  blasts  had  been  made  in  this  tunnel  the  day  of 
inspection,  but  even  when  working  full  tide,  the  engineer  stated  it 
was  always  in  good  condition,  free  from  smoke,  and  tiie  air  comfort- 
able.    The  cause  is  easy  to  lind,  the  tunnel  was  lighted  by  elec- 
tricity ;  and  the  electricity  not  only  does  not  use  oxygen  but  gen- 
erates it,  creates  no  smoke,  consequently   the  floating  carbon  is 
reduced  to  the  minimum,  and   when  the  blowers  are  in  operation 
this  is  rapidly  drawn  out  in  the  current.     The  only  adverse  criti- 
cism that  could  be  made  here  is  the  intermittent  action  ot  the  ven- 
tilating apparatus.     The  ventilating  boxes  found  at  shafts  3,  9,  10 
and  11  A  are  sufficient  in  size  to  give  proper  ventilation,  if  adequate 
means  to  ventilate  are  adopted ;  but  even  then  it  would  be  advisable 
that  electricity  l>e  substituted  for  the  gasoline,  torches,  etc. 

To  prevent  defilement  from  human  excrebi,  covered  boxes  should 
be  provided,  the  men  compelled  to  use  them,  and  these  when  full 
carried  to  the  surface,  their  contents  emptied  into  pits  and  covered 
with  earth. 

3.   Charctcter  and  Safety  of  Appliaiices  for  Working  Shafts. 

More  than  a  million  tons  ot  rock  have  been  hoisted  out  of  the 
shafts  and  a  much  greater  amount  remains.  At  some  of  them  it  will 
he  necessary  to  lift  over  300  feet,  an  out-put  of  500  tons  a  day. 
Krom  150  to  200  men  go  up  and  down  on  the  CHges  daily.  For 
these  reasons  it  is  most  important  that  the  hoisting  works  should 
be  safe. 

While  the  shafts  we-e  being  sunk  and  for  several  months  after- 
ward buckets  were  used  for  hoisting.  During  the  process  of  sink- 
ing, no  accident  is  recorded  at  any  of  the  shafts;  but  atter  the 
headings  were  begun  in  the  tunnel  and  l)efore  cages  were  put 
ill,  some  of  the  worst  and  most  inexcusable  accidents  occurred. 
About  one-third  of  the  fatal  accidents  occurred  with  buckets  after 
the  shafts  were  down  and  before  cages  were  put  ii».  There  were 
eleven  such  fatal  accidents.  Since  the  cages  have  been  used  only 
three  fatal  accidents  have  occurred  in  hoisting,  and  for  two  ot  these 
the  men  killed  were  solely  responsii)le.  The  shafts  are  now  properly 
timbered  and  equipped  with  guides  and  cages.  The  cages  that  we 
saw  had  safety  catches,  but  usually  tlio}'  were  only  covered  on  one 
side  to  protect  men  from  being  struck  on  the  head  by  any  thing 
falling  down  the  shafts.  The  cages  should  all  be  covered.  The 
engines  and  drums,  so  far  as  seen,  were  fitted  for  their  work.  The 
wire  ropes  were  in  fair  order,  but  they  should  be  constantly  watched, 
and  replaced  with  new  ropes  whenever  the  old  ones  become  weak- 
ened by  wear. 

[Assembly,  No.  37.]  7 


98  Annual  Rkpokt  of  thu 

If  tipcakiug  tubes  from  the  bottom  to  the  top  of  all  the  shafts  are 
not  already  provided  they  should  be  put  in,  in  addition  to  the 
usual  means  of  signaling;  and  notice  should  always  be  given  to 
the  engineer  when  men  are  to  be  hoisted  or  lowered,  in  order  that 
special  care  may  be  taken.  The  inspectors  of  mining  appliances 
should  xsonstantly  observe  the  condition  of  the  wire  ropes  and  other 
parts  of  the  hoisting  apparatus,  and  the  rules  followed  in  hoisting 
men  and  rock,  and  should  report  weekly,  in  writing,  the  condition 
of  each  shaft. 

4.  Metlu)d8  of  Work  in  Tunnels, 

■ 

The  rock  through  which  the  aqueduct  is  excavated  is  generally 
gneiss,  with  occasional  beds  of  limestone.  The  strata  are  Iiighly 
inclined,  or  nearly  vertical,  and  in  general  are  running  in  the 
direction  of  the  work.  The  formation  is  much  fissured,  and  in  some 
places  the  seams  carry  considerable  quantities  of  water.  Tlio  size 
oi  the  tunnel,  as  actually  excavated,  is  over  seventeen  feel  high  by 
fifteen  to  sixteen  feet  broad.  So  large  and  high  a  roof  often  has 
to  be  supported  by  timbering.  So  far  as  observed  this  seemed  to  be 
properly  and  safely  done.  The  dangers  from  tall  of  rocks  from  the 
sides  or  roof  are  now  mainly  near  tlie  extreme  ends,  or  headings, 
where  work  is  in  progress.  , 

The  upper  halt  of  the  tunnel  is  blasted  out  a  little  in  advance  of 
the  lower,  making  a  stop  or  bench.  The  advanced  work  is  called 
the  '*  heading,"  and  that  which  follows  the  '*  bench."  When  work- 
ing full,  four  Ingersoli  drills  run  by  compressed  air  are  drilling  holes 
in  tlie  lieading,  and  two  on  the  bench.  Twelve  men  are  required  to 
work  the  six  drills.  Eighteen  men,  called  "  muckers,"  are  employed 
in  clearing  away  the  debris  of  the  previous  blasting,  called  "  muck." 
This  is  loaded  into  cars  drawn  by  a  mule,  hauled  to  the  shaft,  and 
hoisted  to  the  surface,  where  it  is  disposed  of  on  the  dump.  Two 
drivers  are  engaged  in  running  the  cars  to  each  heading.  A  "  muck 
buss"  and  a  "shift  boss"  are  also  near  the  iieading,  and  a  drill 
carrier  goes  to  and  fro  between  the  drills  and  the  blacksmitli  shop 
on  the  surface.  Three  ditchers  are  generally  employed  in  the 
tunnel,  blasting  out  a  drainage  ditch.  There  are,  tlieretore,  thirty- 
eight  to  forty  men,  and  two  mules  at  work  in  each  tunnel  where 
excavation  is  in  progress.  Where  the  brick  work  lining  of  the 
tunnel  is  also  being  put  in,  there  may  be  ten  to  fifteen  more  men. 

The  methods  of  drilling,  loading  and  blasting  are  proper  so  far 
as  could  be  learned,  but  due  care  has  not  been  used  at  some  of  the 
shafts  to  avoid  drilling  into  old  holes  containing  unfired  cartridges. 
Two  jjccidents,  involving  four  deaths  and  four  injuries,  have  hap- 
pened from  this  cauiie  at  shaft  ^  and  shaft  9.  It  would  appear 
that  the  drilling  could  be  so  managed  as  to  prevent  such  accidients, 
by  carefully  examining  the  holes  atter  firing,  and  by  drilling  so  as 
not  to  cut  old  holes. 

In  the  matter  t^f  loading  the  holes,  greater  care  is  evidently 
needed  at  some  o\  the  headings.     Masbe^  uf  rock   in  the  rool  and 


Statk  Board  of  Health.  99 

sides  of  the  tunnel  at  the  beading  are  loosened  by  the  blasts,  and 
Hable  to  fall  upon  the  men.  Constant  watchfulness  and  judgment 
ou  the  part  of  the  boss  are  needed  to  detect  these  loose  masses  of 
rock,  and  to  either  pull  them  down,  or  timber  them  up.  A  boss 
of  untiring  vigilance,  judgment  and  decision  can  prevcrit  the 
greater  part  of  the  severe  accidents  whicli  occur  from  these  falls  of 
rock.  In  this  duty  he  will  be  greatly  aided  by  proper  ventilation 
and  lighting  of  the  tunnel.  In  most  of  the  working^s  gasoline 
torches  and  miner's  lamps  are  used.  The  light  from  them  is 
comparatively  dim,  and  they  throw  off  large  volumes  of  smoke, 
which  hang  about  the  upper  part  of  the  tunnel,  greatly  increasing 
the  difficulty  of  seeing  the  character  of  the  roof.  Shaft  12  B.,  under 
contractors  O'Brien  &  Clark,  is  thoroughly  lighted  with  electric 
light,  and  so  free  of  smoke  that  every  foot  of  the  roof  is  plainly 
visible.  There  has  never  been  but  one  accident  at  this  shaft,  and 
that  occurred  l>efore  the  electric  lights  were  put  in.  It  was  not  a 
fatal  one.  There  is  no  doubt  that  complete  liirhting  of  all  the 
\rorking8  with  electric  light  would  greatly  add  to  the  safety 
of  the  men. ' 

5.   VeiitUatian, 

The  lack  of  sufficient  ventilation  in  the  tunnels  is  the  most  serious 
evil  to  which  the  men  are  exposed.  From  100  to  200  pounds  ot 
dynamite  are  discharged  daily  in  each  heading,  producing  great 
quantities  of  smoke  and  gases.  The  air  of  each  tunnel  is  also 
fouled  by  the  smoke  and  products  of  combustion  from  many  torches 
and  lamps,  and,  as  previously  said,  by  the  men  and  mules. 

Shaft  9  was  visited  some  four  hours  after  the  morning  blasting 
had  been  done.  The  upper  part  of  both  tunnels  was  found  filled 
with  smoke  and  mist,  which  to  a  lesser  degree  pervaded  the  wiiole 
tnnnel.  Poisonous  gases  were  also  present  in  such  quantities  as  to 
affect  the  head  most  uncomfortably.  Much  of  the  root  near  the 
headings  was  invisible  on  account  of  smoke.  The  air  inunediately 
at  the  faces  of  the  work  was,  however,  better  than  elsewhere,  for 
there  the  drills  discharge  compressed  air. 

An  air  box  of  about  two  square  feet  in  cross  section  extends 
from  the  mouth  of  the  tunnel  to  within  about  200  feet  of 
the  tace.  Near  the  inner  end  of  this  l)ox  it  is  entered  by  a  small 
pipe,  a  branch  from  the  pipe  carrying  comprcs^c<i  air  to  the 
drills.  Through  this  small  pipe  a  jet  ot  compressed  air  is  thr()\vn 
into  the  air  box,  so  as  to  make  a  current  in  it  toward  tiie  mouth  of 
the  tnnnel,  tor  the  purpot^p  of  exliausting  the  bad  air  from  near  the 
end  of  the  tunnel.  These  ventilators  wure  not  at  work  at  the  time 
of  the  inspection,  and  it  was  stated  by  those  in  charge  that  it  was 
not  the  custom  to  run  the  ventilators  for  more  than  an  hour  or  two 
at  most  after  dring  in  the  morning  and  evening.  For  the  rest  of 
the  day  and  night,  the  men  arc  left  to  the  natuni)  ventilati(»n 
created  by  the  difference  of  temperature  and  density  between  the 
external  air  and   that  of  the  tuimel,  and  between  the  upper  and 
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lower  strata  of  air  in  the  tunnel  itsolf,  and  to  the  air  diBcharged  by 
the  drills.  The  day  oi  the  inspection  was  a  specially  favorable  cue 
for  the  action  of  this  natural  ventilation,  but  its  utter  inBufiiciency 
was  proved  by  the  wretched  condition  of  the  air  in  the  tunnels. 
The  air  jet  was  turned  on  and  the  current  in  the  boxes  measured 
with  an  anemometer.  The  boxes  proved  capable  of  removing  from 
the  tunnel  3,000  cubic  feet  of  air  per  minute.  If  this  amount  whs 
constantly  drawn  out  of  the  tunnel  by  the  ventilator,  3,000  cubic 
feet  of  fresh  air  would  flow  in  along  the  tunnel  and  from  the  drills 
to  replace  it.  The  fresh  air  will,  however,  flow  in  along  the  floor  ot 
the  tunnel,  leavint^  the  foul,  warm  air  above  it,  if  the  warm  air, 
pist'S  and  smoke  are  allowed  to  get  back  from  the  heading  far  into 
the  tunnel.  Near  the  heading  the  temperature  is  from  five  to  eight 
degress  higher  at  the  roof  than  at  the  floor.  The  gases  thrown  out 
from  the  blasts  are  of  course  very  hot  and  largely  rise  to  the  roof.  To 
intercept  and  draw  out  tins  upper  stratum  of  foul  air  and  smoke 
the  ventilating  box  should  have  an  intake  near  the  roof.  With  tliis 
arrangement,  and  with  a  constant  current  of  suflicient  power  in  the 
box,  it  would  be  possible  to  keep  the  air  good.  At  all  of  the  shafts 
visited  where  work  was  in  progress  the  air  was  very  bad  excepting 
No.  12  B,  and  17.  There  the  ventilators  were  of  spiral  riveted  pipe 
made  of  sheet  iron  and  tar  coated.  The  air  was  exhausted  trom 
them  by  Baker  blowers.  At  18,  a  blast  had  just  been  fired,  but  at 
12  B,  as  well  as  the  others,  the  system  of  ventilation  is  wrong  in 
that  it  is  inter taitte^it  and  not  continuous. 

In  Pennsylvania  the  mining  laws  require  that  '^  the  owners  or 
agents  of  every  coal  mine  shall  provide  and  establish  for  every  such 
coal  mine  an  adequate  amount  of  ventilation,  and  not  less  than  3,300 
cubic  feet  per  minute  of  pure  air  lor  every  fifty  men  at  work  in 
such  mine,  and  as  much  more  as  circumstances  may  require,  which 
shall  be  circulated  through  the  face  of  each  and  every  working  place 
througiiout  the  entire  mine."  A  similar  requirement  should  be 
made  of  the  contractors  on  the  New  Aqueduct,  cimsideriiig  the 
very  large  quantity  of  poisonous  gas  produced  by  the  explosives, 
and  the  number  of  men  employed  near  the  the  lieadings. 

Mowbray  on  Tri-nitro  glycerine  gives  the  following  as  the  gases 
evolved  by  complete  combustion  of  nitro  glycerine: 

Carbonic  acid 45.72 

Binoxide  of  nitrogen 20.36 

Nitrogen 33.92 

Total 100.00 


But  there  n)ust  be  a  great  difference  in  the  eftects  of  the  different 
explosives  according  to  the  accounts  of  those  using  them  on  the 
New  Aqueduct. 

Ditman  explo&ivo,  a  form  oi  nitro  glycerine,  is  said  to  give  off 
noxious  fumes  greatly  aftecting  the  men  and  causing  vomiting. 
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Forcite  is  much  less  noxious,  and  Rack-a-Kock  leant  noxiouR  <if  all, 
but  it  gtvea  off  large  volumes  of  dense  smoke  and  seems  to  affect 
the  eves. 

The  contractors  hare  relied  largely  on  the  drills  to  su|>})ly  fresh 
air  continnously  to  the  men,  bnt  the  quantity  thus  furnished  is 
tofnlly  insuilicMent.  There  are  at  each  lieading  six  drills  at  nios^t. 
Each  of  them  is  supplied  with  from  fifty  to  sixty  cubic  foet  of  com- 
pressed air  per  minute,  the  discharge  of  which  will  furnisii  per 
minute  some  1,000  to  1,200  cubic  feet  of  air  at  ordinary  pressure. 

In  view  of  "the  tact  that,  as  has  already  been  stated,  forty  men, 
aometimes  more,  and  two  mules  are  employed  in  each  tunnel,  and 
the  air  is  fouled  by  smoke  and  poisonous  gases  from  the  explosion 
of  large  amounts  of  dynamite,  from  three  to  four  pounds  ot  which 
are  used  on  the  average  tor  every  cubic  yard  excavated,  and  further 
fouling  of  the  air  is  effected  by  the  lights  and  the  excreta  of  the 
men  and  mules,  it  is  probable  that  the  tunnels  cannot  be  kept  in  a 
wholesome  condition  witliout  a  continuous  supply  to  each  heading 
of  3,000  cubic  feet  of  air  per  minute,  the  currents  to  be  so  managed 
aa  to  remove  all  gas,  smoke  and  foul  air.  The  present  conditions 
are  already  bad,  but  they  are  likely  to  become  rapidly  worse  as 
snmmer  approaches  and  the  tunnels  get  further  from  the  shafts. 

The  engineers  in  charge  of  the  work  suffer  from  the  bad  air,  and 
the  process  of  alignment  is  seriously  interfered  with  by  the  smoke 
and  mist  in  the  tunnels.  The  engineers  also  say  tiiat  the  smoke 
often  prevents  a  proper  inspection  of  the  roof,  and  the  detection  of 
masses  of  rock  shattered  by  the  blasts  and  liable  to  fall. 

Owing  to  complaints  of  the  ventilation,  two  mining  engineers 
Mrere  appointed  in  January  last  to  inspect  the  shafts  constantly,  take 
observations,  and  report  to  the  chief  engineer. 

Appended  to  this  report,  and  marked  "A,"  will  be  for.nd  a  gen- 
eral report  made  to  Chief  Engineer  Church  by  inspector  C.  L. 
Kalmbach,  on  ventilation,  and  another,  marked  "  B/'  giving  the 
record  of  experiments  and  observations  on  temperature  and  ventil- 
ation at  the  different  shafts  in  January  and  February  hist. 

In  paper  marked  "  (/,"  are  given  a  number  of  letters  dating 
from  February  till  April,  showing  what  efforts  liavo  been  made  by 
Chief  Engineer  Church  and  his  subordinates  to  com)>el  the  con- 
tractors to  properly  ventilate  the  tunnels.  In  general,  these  effort:* 
seem  to  have  failed,  because  the  chief  engineer  has  not  the  power 
to  enforce  his  demands.  The  contractors  who  will  not  hee<l  com- 
petent and  urgent  advice,  and  proviile  proper  ventilation  tor  the 
tunnels  and  pure  air  for  the  thousands  of  men  emi)loyed  should 
now  be  compelled  to  do  so  by  the  power  of  the  State. 

0.  Accidents. 

The  New  Aqueduct  has  attained  already' an  uncnviabh*  notoriety 
on  account  of  the  number  of  accidents  which  have  oc^'urn-d  in  its 
construction  during  the  past  year,  and  many  unfavorable  coiii])uri- 
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80116  have  been  drawn  between  this  work  and  others  where  ievet 
casnalities  have  happened.  In  judging  of  this  matter,  however,  it 
is  necessary  to  take  into  consideration  the  magnitude  of  the  opertr 
tions,  the  geological  conditions,  the  number  of  headings  and  Bliafts 
worked,  the  rate  of  progress,  the  limit  of  time  allowed  for  com- 
pletion, the  number  of  men  employed,  and  the  power  of  the 
engineers  over  the  methods  and  men. 

Works  like  that  under  the  United  States  engineers  at  Flood  rock, 
which  are  not  conducted  tor  proflt.  where  there  is  no  absolute  limit 
either  to  the  time  or  cost  of  the  undertaking,  and  where  the  men  are 
working  tor  daily  wages  directly  under  the  engineers,  who  prescribe 
the  methods  ot  work  and  are  responsible  for  their  safety,  fifaonld 
have  a  much  smaller  number  of  accidents  than  works  executed  by 
contract  where  the  profits  often  depend  on  using  the  clieapeet 
possible  labor  that  can  do  the  work,  and  on  pushing  the  con8t^l^ 
tion  at  the  highest  speed. 

It  must  be  remembered,  too,  that  the  New  Aqueduct  is  the 
longest  tunnel  of  its  size  in  the  world,  and  that  work  is  rapidly 
progressing  at  a  great  number  of  headings.  With  the  exception 
of  about  one  and  one-quarter  miles  of  open  cut  the  rock  tunnel  is 
practically  continuous  for  twenty-nine  and  three-quarters  miles, 
passing  under  high  hills  and  one  deep  river  valley.  The  average 
cross  section  excavated  is  240  feet,  being  from  seventeen  to  eigbt- 
een  feet  high  and  fifteen  to  sixteen  feet  broad.  The  excavation  is 
carried  on  by  means  of  thirty-two  shafts  about  a  mile  apart,  vary- 
ing in  depth  from  twenty-eight  to  350  feet,  and  by  two  open 
portals.  There  are  fifty-four  or  fifty-five  headings  in  progress,  the 
working  headings  each  week  averaging  about  forty-four.  Since 
January  first,  Brown,  Howard  &  Co.,  have  averaged  thirty-nine 
and  two-tenths  lineal  feet  per  week  of  completed  excavation  at 
each  heading ;  O'Brien  &  Clark,  thirty-two  and  two-tenths  feet, 
and  Heman  Clark,  thirty-five  and  nine-tenths  feet.  Brown,  How- 
ard &  Co.,  have  made  a  weekly  maximum  average  progress  |>er 
heading  of  forty -four  and  three-tenths  feet ;  O'Brien  &  Clark  have 
not  exceeded  forty-one  feet ;  Heman  Clark  has  reached  forty-four 
and  two-tenths  feet.  The  total  amount  of  rock  excavated  from  the 
tunnel  has  been  about  1,100,000  tons. 

The  average  number  of  men  employed  is  probably  about  4,250, 
of  whom  perhaps  3,500  work  underground. 

With  these  facts  in  mind  showing  the  great  scale  of  the  opera- 
tions, one  is  prepared  to  judge  more  justly  of  the  number  of  caso- 
alties  to  be  expected. 

The  following  is  a  list  of  accidents  classified  by  contracts,  etc, 
and  taken  from  the  records  in  office  of  the  chief  engineer. 

A  synopsis  of  the  record  of  accidents  and  their  causes  as  reported 
to  the  office  of  the  chief  engineer  is  given  in  *'  D,"  appended.  The 
record  begins  in  May,  1S86,  and  is  8upi)0sed  to  include  all  that  have 
occurred  up  to  April  1,  1886.  From  this  record  the  following 
tables  have  been  comj)iled  : 
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TABLE  II. 
Accid^ntfi  chtfiftifi-eff  by  ^hafU  and  Diviawns, 


NAME  OF  CONTKAf.'TOR. 
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Smith  A  Brown 

Smith  A  Bmwii 

Brown,  Howard  A  4  'o 
Brown,  Howard  A  Co 
Brown,  Howard  A  Co 
Brown,  Howard  A  Co 
Brown,  Howard  A  Co 

Brown.  Howanl  A  Co 
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TABLE  IV. 
Accidents  Gl-ansified  a^  to  CaiMe  and  PreventahilUy. 


From  May  1,1 885. 
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Table  I  shows  the  accidents  classified  according  to  the  oon- 
tractors  under  whom  they  occurred,  as  the  contractors  are  the 
parties  directly  responsible  tor  the  men,  the  number  of  men 
enaployed  and  the  work  done. 

In    Table   II   the   accidents   are   classified    by  the    shafts  and 
and  divisions  at  which  they  occurred.      Each    division  is  under 
charge  of  a  special  engineer.     This  classification  shows  a  difference 
in   the   number  of  accidents  occurring  under  different  contractors, 
under  different  division   engineers,  and  at  different  shafts.     For 
instance,  at    shafts   1  and    2,  in   Brown,  Howard   ife   Go's   con- 
tract and  under  the  engineer  ot  the  first  division,  there  have  been 
hardly  any  accidents,  in  tact  but  one,  although  these  are  two  of  the 
deepest  shafts  in  the  whole  work,  one  being  333  feet,  and  the  other 
349   feet.     At  the  next  shaft,  number   3,    under   the   same  con- 
tractors and  under  the  same  engineer,  they  have  had  eight  fatal 
and  five  non-fatal  accidents,   making  a   total    of  thirteen.     Snch 
remarkable  contrasts  in  the  number  of  casualties  in  shafts  of  approx-' 
imately  the  same  depth,  cannot  be  merely  the  result  of  chance. 
To  determine  more  fully  all  the  conditions    that    may  influence 
thig  matter.  Table  III  was  pre]>ared  showing   the  relation  of  the 
accidents  to  all  those  statistics  of  work  which  might  bear  upon  the 
question  of  tlieir  occurrence.      The  cause  of  the  accidents  is  also 
given,  classified  under  ten  different  heads,  and  an  attempt  has  been 
made  to  classify  them  also  by  the  probable  character  of  the  acci- 
dents as  respects  their  pre ven lability.     The  result  of  Table  III  are 
given  in  a  more  compact  form  in  Table  IV.     Here  the  classifica- 
tion as  regards  preventability  is  more  compact  and  easily*  ^nde^ 
stood. 

Table    V    shows    the    casualties  in    percentages    and   in    their 
relation  to  the  work  performed,  and  number  of  men  employed. 

In  deciding  as   to   the   preventability  of  accidents,  it  has  beei% 
necccssary  to  rely  for  the  tacts   mainly  upon  the  tull  reports  in  tlv^ 
office  of  the  chief  engineer,  and  u]»on  the  evidence  obtained  by  tf^  ^ 
committee  in  questioning  various   witnesses.     We  have,  howeve  """^ 
used  our  own  discretion  in  deciding  what  were  or  were  not  prop^^^^ 
methods  ot  working  and  what  must  be  considered  proper  su| 
vision. 

Of  the  fatal  accidents,  it  is  beyond  question,  that  the  eight  whic  "^ 
o(!Curre<l  at  shaft    3  were  due  to  the  improper   method  of  worte^ 
ing.     The  shaft  was  being  operated   with  a  bucket.     To  preven    •" 
this  from  swinging  and   wliirling  in   the  shaft,  we  are  informcoc:^^ 
that  guides  were  put  on    the  timi)ers  on  which  a  bar  was  to  niii#  ^ 
following  the  l)ucket  down   and   ])rcceding  it  as  it  went  up.     The  ^ 
bucket  rope  ])assed   through  this  bar  without  being  attached  to  it, 
and  the  bar  was  expected  to  rest  on  the  swivel  above  the  bucket 
and  go  up  and   down   with   it.      No  provision  whatever  appears  to 
have    been   made  for  the  possibility  ot   this   bar   slicking  in    the 
guides,  and  afterward,  when  shaken  loose  by  the  movement  of  the 
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rope,  falling  on  the  bucket  below.  As  near  as  we  can  learn  this  is 
what  actually  occurred  in  the  latter  part  of  November.  The  shaft 
was  already  then  down  to  the  tunnel  level,  to  which  point  it  had 
been  sunk  by  a  sub-contractor,  who  then  resigned  the  work  into 
the  hands  of  the  principal  contractors,  by, whom  the  tunnel  was. 
being  run.  No  accidentof  any  kind  is  recorded  as  having  occurred 
during  the  sinking  of  the  shaft  by  the  sub-contractor. 

The  device  of  the  following-bar  above  the  bucket  was  a  danger- 
ous one,  and  if  adopted  at  all,  should  have  been  guarded  with  the 
greatest  care.  The  bar  stuck  in  the  guides,  as  mis^ht  have  been 
expected,  and  the  bucket  started  down  without  it.  The  following- 
bar  was,  however,  soon  shaken  loose  by  the  robe  and  fell  upon  the 
bucket,  killing  three  men. 

It  does  not  appear  that  any  precaution  was  taken  to  prevent  a 
recurrence  of  this  accident,  and  nine  days  afterward  the  bar  again 
stuck  and  fell,  killing  this  time  five  men. 

After  having  killed  eight  men  by  this  ingenious  device,  it 
appears  that  the  contractors  attached  a  piece  of  rope  to  the  follow- 
ing-bar by  which  the  men  in  the  bucket  could  control  it.  These 
facts  seem  to  warrant  the  classifying  of  these  eight  deaths  under 
**  preventable  by  proper  method  of  working." 

Twelve  deaths  are  classified  under  the  head  of  "  preventable  by 

proper  supervision  by  contractor."      Two  of  these  were  at  shaft  6, 

and    two  at  shaft   9,   where    explosions    occurred    from    drilling 

into  old  holes,  accidents  which  apparently  could  have  been  avoided 

by  proper  care  on  the  part  of  the  bosses.     Some  of  the  twelve  are 

also  from  rock  falls  which  would  appear  to  have  been  preventable 

in  certain  cases ;  others  are  from  the  breaking  of  badly-worn  wire 

ropes  used  in  hoisting.     A  certain  proportion  of  the  accidents  from 

rock-falls  have  been  placed  under  the  class  of  accidents  ^^  possibly 

i//iavoidable."      Nine  deaths  appear  as  due  to  "personal  careless- 

OG^  on  the  part  of  the  men,"  and  two  as  "  purely  accidental." 

W"hile  the  past  record  of  the  aqueduct  for  accidents  is  not  as 

5''^><>cl  as  it  should  have  been,  a  decrease  in  casualties  may  reasun- 

be  expected.  When  one  considers  the  classification  in  Table  IV, 

^lie  case  of  accidents,  it  appears  that  eleven  fatal  accidents  occur- 

xvith  buckets,  while  only  four  occurred  with  cages.  Nearly  one- 

*  **<^1    of  the  fatal  accidents  on  the  work  were  with  buckets.     It 

••-y,   therefore,  be  inferred  that  since  all  the  shafts  are  equipped 

'^     cages  there  will  be  a  decided  reduction   in  the  number  of 

J    accidents. 

t"  the  fatal  accidents  only  four  out  of  thirty-four  were  from 
'  falls  ;  only  seven  fatal  accidents  have  occurred  from  explosions 
V^^  tunnel.  Of  the  non-fatal  accidents,  more  than  one-third 
occurred  from  rock-falls,  as  might  have  been  expected. 
-*-"^ble  V  shows  first  the  percentagjes  of  accidents  which  have 
)C^Virred  under  each  contractor  and  also  the  number  of  men 
e'^P^oyed  to  each  accident.     It  shows  the  death-rate  under  each 
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contractor  and  tor  the  whole  work,  and  tlie  number  of  lineal  feet 
run  per  man  killed  and  per  man  injured  tor  each  contractor  and 
for  tlie  whole  work,  and  the  amount  of  rock  excavated  per  man 
killed  and  per  man  injured.  The  death-rate  of  the  whole  work 
from  casualties  has  been  a  little  over  ten  to  a  thousand ;  and  more 
than  1,600  feet  of  tunnel  have  been  run  and  33,000  t<in8  of  rock 
excavated  for  each  man  killed.  From  this  last  table  comparisons 
can  be  made  between  casualties  at  the  New  Aqueduct  and  those 
upon  similar  works. 

In  seeking  other  works  to  compare  with  that  of  the  New  Aquednct 
the  work  seems  only  directly  comparable  with  that  in  single  track  rail- 
way tunnels.  The  ordinary  tunnels  in  mines  are  too  small  to  be  con- 
trasted with  the  New  Aqueduct.  The  dangers  of  tunneling  greatly 
increase  with  the  height  and  span  of  roof.  Nor  does  it  seem  fair  to 
contrast  the  casualties  with  those  in  coal  mining,  because  this  is  a 
regular  and  constant  industry  where  the  >vork  has  been  thoroughly 
systematized,  and  in  which  the  men  employed  are  trained  from 
boyhood  to  undei^stand  and  avoid  the  dangers  of  the  work.  The 
casualties  too,  in  coal  mining,  have  been  greatly  reduced  by  the 
strict  laws  of  the  mining  States,  and  the  constant  inspection  of 
mines  by  inspectors  acting  under  State  authority. 

In  the  first  mining  district  of  Pennsylvania,  which  includes  a 
great  number  of  largo  anthracite  mines,  the  average  number  of 
men  employed  tor  live  years,  from  1875  to  1879,  inclusive,  was 
5,643,  and.  tlic  average  number  of  men  killed  was  twenty -tour  each 
year.  Ot  the  men  employed  in  the  anthracite  district,  however, 
not  nearly  so  large  a  proportion  were  underground  as  on  the 
Aqueduct.  It  is  probable  that  the  number  of  men  actually  employed 
underground  during  those  five  years  did  not  vary  very  much  from 
the  number  engaged  upon  the  aquednct  in  underground  work. 

From  1880  to  1884,  inclusive,  there  were  in  the  above-named 
district  6,846  employed  per  annum  on  the  average,  and  there  were 
17.4  men  killed  per  annum.  This  shows  a  great  reduction  in  tlie 
mortality  in  the  casualties  over  the  preceding  five  years.  In  1864 
with  7,114  men  employed  there  were  only  fifteen  fatal  accidents. 
During  the  last  ton  years  the  maximum  of  fatalities  shows,  in  one 
year,  twenty-eight  deaths  to  an  average  of  4,626  mem  employed.  In 
the  second  district  of  Pennsylvania  in  1884,  there  were  4,456  vihiers 
emi)loyed,  excluding  the  men  working  above  ground,  twenty-five 
were  killed  and  seventy-four  injured.  It,  therefore,  appears  that  the 
casualties  on  the  Aquiiduct  have  been  greater  than  in  coal  mining, 
but  in  comparing  it  with  railroad  tunnels  the  Aqueduct  doe£  not 
appear  so  unfavorably.  It  is  very  difBcult  to  get  statistics  of 
accidents  on  railroad  tunnels  that  have  been  run  in  this  country. 
For  ol)vious  reasons  the  reports  do  not  usually  show  them,  but  in  a 
general  way  it  may  be  said  that  the  accidents  on  the  Hoosac 
Tunnel  greatl}'  outnumbered  those  on  the  New  Aqueduct  in  i>ropor- 
tion  to  the  work  done.     As  compared  too  with  the  fatalities  at  the 
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variouB  tunnels  on  the  West  Shore  road  the  number  of  accidents 
is  not  excessive  for  the  length  of  tnnnel  run  ;  but  the  cross-section 
was  more  tlmn  twice  as  large  as  that  of  the  Aqueduct.  At  the 
St.  Gotthard  Tunnel  there  were  in  1875,  sixteen  fatal  and  forty- 
seven  non-fatal,  and  in  1876,  twenty-four  fatal  and  eighty-one 
Don-fatal  accidents.  But  at  the  St.  Gotthard  Tunnel  only  two 
headings  were  run  and  at  the  Hoosac  Tunnel  only  four  headings, 
while  in  the  New  Aqueduct  there  have  been  on  the  average  forty- 
iour  or  torty-five  headings  actually  working  since  last  November. 
All  of  the  shafts  except  four  were  down  and  work  on  the  tunnel 
headings  begun  by  July  of  1882,  and  more  than  ten  miles  of 
tnnnel  have  been  excavated  during  the  past  year.  While  there 
seems  little  question  that  a  large  number  of  the  accidents  that 
have  occurred  could  have  been  prevented,  yet  considering  the 
amount  of  work  accomplished,  the  large  number  of  working  places, 
the  depths  of  the  shafts,  inexperience  of  many  of  the  men,  and 
above  all,  the  fact  that  it  was  a  new  work,  just  being  systematized, 
it  does  not  appear  to  have  had  a  much  greater  number  of  accidents 
than  similar  works  under  like  conditions. 

If  ordinary  proper  care  is  used  the  accidents  during  the  present 
jear  should  be  much  less  in  number  than  those  of  the  past. 

Kespectfully  submitted, 

LEWIS  BALCH, 

Secretary, 

JAMES  T.  GARDINER, 
Consulting  Engineer, 

-  A." 

Rkpobi*  of  Inspector   Kalmbaoh  to  Chikf   Engineer  on 

Ventilation. 

The  problem  of  the  efficient  ventilation  of  the  shafts  and  tunnels 
on  this  work  rests  on  these  two  axioms :  first,  that  nature  abhors  a 
vacuum,  and  second,  that  its  temperature  determines  the  specific 
gravity  of  air  oi  like  quality.  Of  the  deleterious  gases  encountered 
in  the  tunnels,  none  are  lighter  than  ordinary  fresh  air  at  like 
temperature,  but  one  at  least,  carbonic  acid  gas,  is  much  heavier. 
This  fact,  together  with  the  simplicity  of  the  excavation  which 
consists  only  of  shaft  and  straight  tunnel  on  one  level,  ought  to  * 
make  the  perfect  ventilation  a  very  easy  matter.  I  mean  that  there 
is  no  fire  damp  or  hydrogen,  and  there  are  no  galleries  on  different 
levels  andmo  chambers. 

I  have  taken  a  series  of  temperatures  during  the  cold  weather 
and  reported  the  same  to  you.  You  will  notice  that  in  every 
instance  when  the  temperature  of  the  atmosphere  was  in  the  neigh- 
borhood of  the  freezing  point,  the  lowest  temperature  in  tunnel 
was  on  the  floor  near  the  shaft.     Thence  along  the  floor  to  the 
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heading  the  mercury  gradually  rises  until  the  highest  point  is 
reached  in  the  heading.  Following  the  roof  from  heading  to  shaft 
the  temperature  decreases  in  the  same  ratio,  but  is  always  from  two 
to  five  degrees  warmer  than  that  on  the  floor.  The  only  exception 
so  far  is  the  observation  at  11  B  of  February  ninth,  but  the  tem- 
perature outside  was  forty-niue  degrees,  and,  consequently,  the 
temperatures  inside  were  nearly  balanced,  which  also  balanced  the 
gravities  of  the  outer  air  with  that  in  the  tunnel. 

You  will  notice  a  great  difference  in  temperatures  between  shafts 
12  A  and  12  6,  and  shafts  10  and  11  A  and  11  E.  In  one  instanoe 
as  much  as  fifteen  degrees.  You  have  also  noticed  that  the  hieber 
temperatures  are  associated  with  much  smoke  and  foul  air.  xhe 
ground  or  rock  is  of  like  and  uniform  temperature,  the  exposures 
are  the  same,  and  the  difference  can  only  be  the  result  of  artificial 
conditions. 

I  see  two  important  factors  to  account  for  the  variation,  one  the 
system  for  lighting  the  work,  the  other  the  ventilation.  At  12  A 
and  12  B  the  electric  light  is  in  constant  successful  use,  snccessini, 
I  mean,  as  compared  with  11  A  and  11  B.  They  have  fonr  fi^ood 
arc  lights  to  1,000  feet  of  tunnel  in  the  12's  and  only  three  in 
2,000  feet  in  the  ll's.  In  the  latter  they  use  kerosene  lamps  and 
gasoline  torches  to  get  about  with,  to  look  for  tools,  change  switches, 
etc.,  and  they  almost  succeed  in  making  the  darkness  visible  and  in 
filling  the  tunnel  with  smoke.  At  12,  the  electric  lamps  enable 
one  to  find  his  way  without  carrying  an  extra  light. 

At  12,  they  use  a  5J  Baker  blower,  9,000  cubic  feet  capacity  per 
minute,  to  exhaust  smoke  and  gases,  or  to  blow  in  fresh  air,  as 
seems  best  to  them,  and  at  this  season  the  air  and  temperature  in 
their  tunnel  is  always  more  comfortable  than  the  out-door  air. 

At  the  other  shafts,  however,  they  are  satisfied  if  the  men  are 
not  **  knocked  out,"  as  they  call  it,  when  men  become  sick  or  even 
insensible  from  inhaling  vitiated  air  or  noxious  gases.  The  ventila- 
tion is  a  display,  either  of  utter  ignorance  oi  the  simplest  laws 
ot  air  currents,  or  a  brutal  indifference  to  the  comfort,  health  and 
life  of  workmen,  to  say  nothing  about  their  efliciency.  It  would 
be  i^erfect  if  the  problem  were :  How  not  to  do  it.  There  is  no 
doubt  that  the  work  can  be  properly  lighted  and  ventilated  if 
advantage  is  taken  of  the  best  modern  appliances  for  the  parpose. 
as  you  can  see  to  some  extent  at  12.  But  the  very  rude  means  at 
the  other  shafts  are  not  even  properly  used. 

The  fixtures  erected  by  B.,  H.  &  Co.,  for  removing  smoke  and 
renewing  the  air  in  the  tunnel,  consist  of  a  flue  made  of  matched 
boards  in  a  rough  manner,  generally  twelve  by  twenty-one  inches 
cross  section.     T?he  exhaust  steam  of  the  pump  at  the  bottom  oi:" 
the  shaft  is  turned  into  the  upright  portion  of  tlie  flue  in  the  shaft, 
in  the  hope,  I  presume,  that  this  steam  would  create  the  necessary^ 
draught.     When  this  did  not  answer,  a  so-called  jet  of  com[ 
air  was  turned  into  the  horizontal  inner  end  or  ^^  intake  "  of  tb( 
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"  upcast "  flue.  The  jet  consists  of  a  piece  of  one-inch  gaspipe, 
swedged  down  at  the  end  of  about  half  its  size.  Rude  as  this  con- 
trivance is,  it  doe8  create  a  powerful  draught  at  the  mouth  of  the 
upcast,  by  the  pushing  action  of  the  expanding  compressed  air.  If 
the  mouth  of  the  upcast  were  intelligently  placed  to  take  the  warm, 
foul  air  from  near  the  root,  it  might  do  decent  work  at  a  high  costy 
but  unfortunately  the  flue  lies  stlong  the  floor  and  takes  in  the 
cooler  and  better  air  that  is  trying  to  reach  the  lieading  from  the 
shaft,  which  it  descends  at  this  season  by  reason  ot  its  low  tempera- 
ture and  greater  weight.  It  also  picks  up  the  cooler  air  released 
by  the  drills  and  flowing  down  the  bench.  The  cost  is  excessive 
because  compressed  air  is  used  instead  of  steam,  thus  losing  the 
)ieat  possessed  by  the  steam  as  one  item ;  the  expansion  cooling 
the  air  taken  in,  below  the  general  temperature  of  the  tunnel,  and 
thus  increasing  the  cost  of  shoving  it  up  the  flue  in  the  shaft. 
Lastly,  the  liability  of  a  large  percentage  of  the  air  taken  in,  find- 
ing its  way  back  into  the  tunnel  through  the  numerous  joints  and 
cracks  in  the  flue,  before  it  reaches  the  shaft.  This  leakage  is  aided 
by  the  shoving,  as  well  as  the  cooling  action  of  the  jet  in  a  long 
rough  flue. 

When  a  blast  is  fired  the  gases  generated  are  quite  hot  at  first 
and  fill  the  entire  end  of  the  tunnel.  To  enable  the  workmen  to 
go  in  at  all,  the  compressed  air  is  blown  into  the  heading,  the  gases 
are  thereby  cooled  and  diluted,  and  the  intake  is  able  to  catch  a  por- 
tion of  them  by  another  expenditure  of  compressed  air.  As  soon 
as  the  drills  commence  work  again  they  release  air  enough  to  make 
life  possible  at  the  working  end,  but  the  rest  of  the  tunnel  is  in 
ntter  darkness  and  full  of  smoke.  At  ten  there  is  no  attempt  at 
ligiiting  except  gasoline  and  kerosene  so  that  the  want  of  proper 
ventilation  is  'particutarly  emphasized.  The  thermometer,  too, 
shows  a  much  higher  relative  temperature  on  the  bench  than  else- 
where in  consequence  of  the  gasoline.  One  of  the  gasoline  torches 
will  burn  as  much  air  as  fifteen  men  would  use,  so  it  may  be 
assumed  that  air  enough  for  100  men  should  be  provided  in  each 
working  end. 

A  radical  en  re  for  those  evils  calls  for  an  efficient  electric-light 
plant  built  for  rough  usage  and  a  system  of  ventilation  founded  on 
the  axiom  at  the  head  ot  this  paper.     There  are  several  modes  of 
creating  draught  or  attemptiiig  a  vacuum.  The  furnace  (perhaps  the 
oldest),  the  pump,  the  fan  or  blower  and  the  jet  all  have  their  value, 
and  it  depends  on  the  work  to  be  done,  the  situation,  the  means 
Ai^ailable  and  the  length  of  time  that  the  fixture  will  be  required, 
H^'nch  one  of  them  ajl  will  be  the  best  to  adopt. 
As  there  is  steam  power  at  every  shaft  I  should  advocate  a  steam 
Jet  on  the  principle  of  the  Giffard  injector  on  a  vacuum  box  con- 
nected with  the  flue  leading  down  the  shaft.     The  intake  should  be 
'j*^^»ible  so  as  to  take-  from  roof  or  floor  or  intermediate  points  of 
^ao     tunnel  and  at  more  than  one  place  or  station  in  the  tunnel. 
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When  firing,  the  intake  shonld  be  open  near  the  roof  at  the  extreme 
end  of  the  flue,  it  would  then  take  up  the  powder  j^ases  aboat  as 
fast  as  generated  and  give  the  compressers  a  couple  of  hours  rest ; 
because  no  compressed  air  should  be,  or  need  be  used,  except  in  the 
drills.  The  steam  used  would  be  delivered  close  to  the  boiler, 
through  a  one  and  one<half  inch  pipe,  and  the  boiler  would  rest 
with  the  compressor.  Another  advantage  would  arise  from  the 
ability  to  clear  auj  intermediate  part  of  the  tunnel  at  any  time  ot 
smoke  or  ioul  air  without  straining  the  compressors  and  boilers  or 
intertering  with  the  drilling. 

The  advantage  of  thus  ventilating  and  lighting  the  tunnel  would 
consist,  first,  in  the  superior  economy  of  accomplishing  both  objects. 
Next,  in  the  great  efficiency  of  the  labor  which  would  work  in 
good  air  and  in  full  view  of  the  foremen,  and  lastly,  in  the  better 
facilites  given  to  the  engineers  for  instrumentation.  They  would 
be  able  to  do  more  correct  work  in  one-fourth  the  time  it  takes  now 
to  do  uncertain  work  and  of  course  would  be,  by  so  much  less,  a 
hindrance  to  the  movements  of  the  workmen.  The  foremen  having 
the  entire  length  of  excavation  in  fuU  view  would  be  able,  at 
all  times,  to  locate  the  outline  of  the  section  and  note  the  grade. 
Loose  rock  in  side  or  roof  could  be  discovered  and  watched  or 
removed  and  the  entire  work  would  go  much  more  stiioothly  than 
it  possibly  can  with  the  present  arrangements.  In  the  present 
darkness  and  smoke  in  the  tunnels  proper  inspection  is  well  nigh 
impossible. 

Very  respectfully, 

"  C.  L.  KALMBACH, 
hispectar, 

4 

Memorandum  of  Tempkkatukes  in  Tunnels. 

Shaft  No.  11  A. 

January  22.     Air  very  foul  and  smoky.  Deg.,FAhr. 

surface 38 

100  feet  from  shaft  at  floor 45 

1,000  feet  from  shaft  at  floor 54 

1,000  feet  from  shaft  at  8  feet  above  floor ; 58 

foot  of  bench  (floor) 56 

roof  above  bench 62 

Shaft  No.  12  B. 

January  25.     Air  clear  except  close  to  roof. 

100  feet  from  shaft  on  floor 42 

230  feet  from  shaft  at  roof 51 

foot  ot  bench  on  floor 5i> 

toot  of  bench  6  feet  above  floor 52 

roof  of  heading 54 

temperature  of  water  in  heading 60 

temperature  on  top  or  out-doors 37 
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Shaft  No.  12  A. 

Jantiary  27.     Air  good  and  clear  thronghont.  De^.,  Pahr. 

temperature  on  surface 35 

temperature  at  foot  of  bench 49 

temperature  2  feet  above  floor 54 

temperature  at  roof  near  heading 58 

80  feet  from  the  shaft  the  air  on  the  floor  is  moving  "  in  " 
38  feet  per  minute. 

Shaft  No,  9. 

January  28.     "  Air  "  pretty  fair  for  this  locality. 

200  feet  from  portal  at  floor 45 

200  feet  from  foot  of  bench 58 

200  feet  from  top  of  bench 60 

200  feet  from  roof  on  bench 64 

Speed  of  current  in  intake  12  x  21  seconds  2,028  feet ; 
per  minute  capacity  3,500  feet. 

Shaft  No.  10. 

January  28.     Smoke  very  thick  all  through. 

on  surface 36 

on  floor  100  feet  from  shaft 56 

at  roof  100  feet  from  shatt 59 

on  floor  at  bench 62 

at  roof  on  bench 72 

February  1.     Zero. 

outside  temperature 24 

at  foot  of  slope , 44 

at  roof  of  slope 54 

at  foot  of  bench 57 

at  roof  of  heading 64 

Natural  ventilation ;  inward  current  at  foot  of  slope  44 
feet  per  minute,  drawn  out  through  smoke  box  at  rate 
of  154  feet  per  minute. 

Shaft  No.  3. 

February  2.     Smoke  very  thick  and  oppressive. 

outside  temperature 24 

at  floor  near  shaft 60 

at  foot  of  bench 63 

at  crest  of  bench 64 

at  heading 70 

Shaft  No.  10. 

February  6.     Very  foul  and  thick  except  at  breast. 

outside 15 

foot  of  shaft 48 

top  of  intake 56 

bottom  of  intake 55 

roof  at  intake 63 

Intake  carries  417  cubic  feet  per  minute.  Thermometei 
in  intake  stands  55  «1egree8. 
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"  B." 

REPORTS   TO   CHIEF   ENGINEER  ON  CONDITION  OF 
VENTILATION  AT  VARIOUS  SHAFTS. 

Division  No.  1. 
Shaft  No.  "  0."     Smith  Ueading. 

February  1,  1886.  The  following  data  have  direct  bearing  on  the 
ventilation  :  At  floor  foot  of  slope,  44  degrees ;  at  roof  of  same,  54 
degrees ;  at  floor  foot  of  bench,  57  degrees ;  at  roof  ot  headinji^,  M 
degrees  ;  in  muddy  water  at  foot  of  bench,  58  degrees ;  out  doors, 
24  degrees. 

The  tunnel  should  have  been  quite  clear  of  smoke  with  these 
temperatures,  but  when  the  air  currents  were  measured  the  smoke 
was  fully  accounted  for.  The  box  which  is  near  the  flqor  was  tak- 
ing out  154  feet  per  minute,  and  the  rest  was  flowing  out  at  the  roof 
of  the  portal.  If  the  mouth  of  the  box  (the  intake)  were  raised  (by 
an  elbow  and  perpendicular)  to  within  two  feet  of  the  roof,  it  would 
take  out  only  smoke  and  warm  vitiated,  instead  of  the  cooler,  better 
air  which  it  intercepts  now,  on  its  way  to  the  heading.  Such  an 
alteration  would  not  cost  over  $2,  and  clear  out  all  the  smoke  while 
this  weather  lasts.  At  the  foot  of  the  slope  the  air  vihA  flowing  in 
at  the  rate  of  40  feet  per  minute. 

Shaft  No,  1. 

February  8,  1886.  Ventilation  not  mentioned.  Progress  has 
been  a  little  less  than  might  have  been  expected  owing  to  bad  air. 

Shaft  No.  3.     North  Heading. 

February  20,  1886.  Ventilation  particularly  bad  last  week,  and 
in  consequence,  the  work  has  gone  on  without  line  and  grade; 
refused  because  contractors  neglect  to  clear  the  tunnel  of  smoke 
and  gases. 

Shaft  No.  3.     South  Heading. 

February  20,  1886.  Ventilation  particularlj  bad  last  week,  and 
in  consequence  the  work  has  gone  on  without  line  and  grade; 
refused  because  the  contractors  neglect  to  clear  the  air  of  smoke 
and  gases. 

Shaft  No.  4.     No7'th  Heading. 

February  20,  1886.  Ventilation  particularly  bad  last  week,  and 
in  consequence  the  work  has  gone  on  without  line  and  grade;  refused 
because  tlie  contractors  neglect  to  clear  the  tunnel  of  smoke  and 


Shaft  No.  4.     South  Heading. 

February  20,  1886.  Ventilation  particularly  bad  last  week,  and 
in  consequence  tlie  work  hasgoneon  without  line  and  grade  ;  refused 
because  the  contractors  neglect  to  clear  the  tunnel  of  smoke  and 
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Division  No.  2. 

Shaft  No.  5.     North  Heading. 

January  19, 1886.  The  air  is  simplj  execrable,  enough  so  as  to 
prevent  any  watch  of  the  roof.  It  is  advisable  to  insist  on  better 
management  of  the  ventilators  and  the  use  of  a  suitable  electric  light. 

Shaft  No.  6.     South  Heading. 

January  19,  1886.  The  air  is  simply  execrable,  enough  so  as  to 
prevent  any  watch  of  the  roof.  It  is  advisable  to  insist  on  better 
management  of  the  ventilators. 

Sh(ift  No.  6.     North  Heading. 
January  19,  1886.     The  natural  ventilation  is  fair. 

Shaft  No.  6.    South  Heading. 
January  19,  1886.     The  natural  ventilation  is  fair. 

Shaft  No.  7.     North  Heading. 

January  19, 1886.  The  air  (and  light)  is  simply  execrable,  enough 
so  as  to  prevent  any  watch  of  the  roof.  It  is  advisable  to  insist  on 
better  management  of  the  ventilators. 

February  8,  1886.  Temperature,  floor  foot  of  shaft,  50  degrees; 
temperature  seven  feet  above  floor  foot  of  shaft,  50^  degrees ; 
temperature  floor  B.  M.  No.  2,  53  degrees;  temperature  7  feet 
above  floor  B.  M.  No.  2,  53^  degrees ;  temperature  floor  B.  M.  No. 
3,  54  degrees ;  temperature  7  feet  above  floor  B.  M.  No.  3,  54^ 
degrees  ;  temperature  floor  B.  M.  No.  4,  54  degrees  ;  temperature 
7  feet  above  noor  B.  M.  No.  4,  55  degrees;  temperature  at  foot 
of  bench,  55^  degrees ;  temperature  at  top  ot  bench,  58  degrees ; 
temperature  at  roof  of  heading,  60  degrees ;  temperature  at  roof 
fifty  feet  from  shaft,  55^  degrees;  temperature  at  inside  ventilator 
intake  (idle),  56  degrees. 

Using  6  drills,  5  gasoline  torches,  15  burners  each ;  2  mules,  34 
men  and  15  kerosene  lamps  and  torches ;  temperature  on  top,  24 
degrees ;  wind,  5  miles  per  hour,  south  west ;  powder  used,  150 
pounds  each  shaft. 

Shaft  No.  7.     South  Heading. 

January  19,  1886.  The  air  (and  light)  is  simply  execrable, 
enough  so  as  to  prevent  any  watch  of  the  roof.  It  is  advisable  to 
insist  on  better  management  of  the  ventilators. 

February  8,  1886.  Temperature  at  floor B.  M.  No.  1,  50  degrees; 
temperature  7  feet  above  floor  B.  M.,  51^  degrees;  temperature. 
floor  300  feet,  52  degrees;  temperature  7  feet  above  floor  300 
teet,  53  degrees ;  temperature  at  noor  500  feet,  53  degrees ;  temper- 
ature 7  feet  above  noor  500  feet;  54  degrees ;  end  of  ventilator 
(intake)  floor,  64  degrees ;  end  of  ventilator  7  feet  above  floor,  55 
degrees ;  foot   of  bench,  54  degrees ;  top  of  bench,  56    degrees ; 
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roof  of  heading,  59  dogrees  ;  in  intake  carrying  50  cnbic  yards  per 
minute,  54  degrees ;  close  to  roof  near  shaft,  55^  degrees.  Seven 
drills  at  work;  5  gasoline  torches  (15  burners  each) ;  2 mules,  34 
men  about  15  kerosene  lamps  and  torches;  temperature  on  top, 
24  degrees ;  wind,  5  miles  per  hour,  south-west ;  powder  used, 
about  (not  less  than)  150  pounds  per  shaft. 

Shaft  No.  9.     North  Portal. 

January  19,  1886,  The  air  (and  light)  is  simply  execrable, 
enough  so  as  to  prevent  any  watch  of  the  roof.  It  is  desirable  to 
insist  on  better  management  of  the  ventilators. 

January  29,  1886.  The  tunnel  this  day  was  entirely  filled  'With 
smoke,  which  was  particularly  thick  about  the  middle  of  the  tunnel 
tor  a  distance  of  600  feet.  The  ventilator  had  not  been  working 
since  morning  and  they  were  adding  to  its  length  and  movinc:  the 
air  jet. 

Thermometric  observations  taken  during  the  day :  at  floor  (old 
portal),  50  decrees ;  at  6  feet  above,  52  degrees ;  at  foot  of  bench 
58  degrees ;  at  6  feet  above,  60  degrees ;  at  1  foot  above  bench 
floor,  62  degrees ;  at  roof  near  heading,  66  degrees ;  out  doors,  38 
degrees. 

February  13,  1886.  No  air  boxes  in  north  heading  from  station 
477  +  05  to  470  +  59  on  account  of  explosion  on  the  eleventh. 

South  Portal  No.  9. 

January  19,  1886.  The  air  (and  light)  is  simply  execrable, 
enough  so  as  to  prevent  any  watch  of  the  roof.  It  is  advisable  to 
insist  on  better  management  of  the  ventilators. 

January  29,  1886.  Thermometric  observations  taken  dnring 
the  day:  At  floor  200  feet  in  45  degrees;  at  bench  floor,  58 
degrees ;  in  water,  foot  of  bench,  55  degrees ;  at  top  ot 
bench,  60  degrees;  at  floor  ot  heading,  61  degrees;  at  roof  of 
heading,  64  degrees  ;  out  doors,  38  degrees. 

Anemometer  test :  Intake  12x21=1.75  feet  area. 

Speed  of  current  (tried  five  minutes  under  full  pressure),  2,0S8 
feet  per  minute.  Air  taken  at  in take=13 1.4+ cubic  yards  per 
nunute.  It  is,  therefore,  evident  that  the  ventilation  is  shockingly 
mismanaged.  There  is  no  discretion  used  in  placing  the  intake 
according  to  tlie  weather,  and  as  a  consequence  the  ventilation  (at 
best  a  costly  piece  of  clumsiness^  goes  mostly  to  waste.  It  takes 
out  the  cooler  purer  air  from  i  he  floor  of  the  tunnel,  both  that  which 
is  trying  to  flow  in  from  outdoors  and  that  which  released  b^'  the 
drill,  flows  down  over  the  crest  ot  the  bench,  leaving  the  foul  air 
and  smoke  overhead  until  they  cool  down  enough  and  sink  to  the 
floor  behind  the  intake,  where  they  generally  stay  for  good.  If 
you  could  induce  the  contractor  to  raise  the  intake,  by  an  elbow 
and  perpendicular,  to  within  two  or  three  feet  of  the  roof  and  turn 
on  the  jet  just  as  they  commence  to  blast,  the  ventilator  will 
remove  only  the  hot  smoke  and  not  the  better  air  as  it  does  now. 
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Division  No  3. 
Shaft  No.  10.     If(/rth  Heading. 

January  7,  1886.  The  ventilator  was  not  runninfj  and  the  air  for 
200  feet  from  the  breast  was  very  fair,  but  thence  to  the  shaft  very 
foul  and  foggy. 

February  6,  1886.  Ventilation  bad. 

February  13,  1886.  Ventilation  poor  and  unfit  for  instrumental 
work. 

March  6,  1886.  Ventilation  very  poor. 

S/iaft  Ifo.  10.     South  Heading. 

January  7,  1886.  The  ventilator  was  not  running  and  the  air  for 
200  feet  from  the  breast  was  very  fair,  but  thence  to  the  shaft  very 
foul  and  foggy. 

February  6, 1886.  Ventilation  bad. 

February  13,  1886.  Ventilation  poor  and  unfit  for  instrumental 
work. 

March  20,  1886.  Ventilation  very  bad. 

Shaft  No.  \\  A.     North  Heading. 

January  8,  1886.  The  ventilator  was  not  in  use  though  the  air  in 
places  was  foul  and  foggy. 

January  25, 1886.  The  ventilation  does  not  amount  to  a  respect- 
able attempt. 

February  6,  1886.  Ventilation  improved  since  increase  in  boiler 
power. 

February  13,  1886.  Ventilation  improved  since  increase  in  boiler 
power. 

Shaft  No.  1\  B.    South  Heading. 

January  8,  1886.  The  ventilator  was  not  in  use  though  the  air  in 
places  was  foul  and  foggy. 

February  10,  1886.  Air  very  still  and  quite  smoky  on  yesterday. 
The  afternoon  was  quite  warm  (49  deg.)  without  wind  and  the  air 
in  the  tunnel  seemed  to  be  stagnant  and  nearly  of  uniform  temper- 
ature everywhere. 

7  feet  above.  Roof. 

At  top  of  shaft 49    degrees. 

Oo  floor  at  foot  of  shaft.  47    degrees. 

On  floor  at  station  652. .   47    degrees.  47^  degrees. 

On  floor  at  station  654. .  48    degrees.  48    degrees. 

On  floor  at  station  656. .  48    degrees.  48^  degrees. 

On  floor  at  station  658. .  49^  degrees.  50    degrees.  50    degrees. 

On  floor  at  station  660. .  49^  degrees.  50    degrees.  50    degrees. 

On  floor  at  station  662. .   50    degrees.  50    degrees.  50^  degrees. 

On  floor  at  station  664..   50    degrees +  50^  degrees.  51    degrees. 

On  floor  at  station  666. .   51    degrees.  52    degrees.  52    degrees. + 

On  floor  at  station  668. .   51    degrees.  53    degrees.  53    degrees.  + 

February  6,  1886.  Ventilation  improved  since  increase  in  boiler 
power. 
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Shaft  No.  12-4.    North  Heading, 

January    9,  1886.  Ventilation  very  f^ood  indeed. 
January  21,  1886.  Ventilation  is  good. 

Shaft  No.  12  B.    South  Heading. 

January    9,  1886.  Ventilation  is  very  good  indeed. 
January  21, 1886.  Ventilation  is  good. 

Division  No.  4. 

Shaft  No.  13.     North  Heading. 

February  1,  1886.  The  ventilation  could  be  improved  by  it^ 
blowers  being  used  more  continuously.  Air  outsidfe,  temperata  ^ 
twenty  degrees ;  in  heading,  sixty-four  degress  top  ;  100  feet  fro  ^ 
bench,  fifty-six  degrees  bottom ;  200  feet  from  bench,  fifty-fo«:« 
degrees  bottom  ;  400  feet  from  bench,  fifty  degrees  bottom ;  toot  o 
shaft,  thirty  degrees  bottom. 

Shaft  No.  13.     South  Heading. 

February  1,  1886.  The  ventilation  could  be  improved  by  the 
blowers   being  used  more    continuously.      Outside  temperature, 
twenty  decrees;  in  heading,  sixty-four  degrees  at  top;  100  feet 
from  bench,   fifty-six  degrees  at  bottom ;   200  feet   irom  bench, 
fifty-four  degrees  at  bottom ;  400  feet  from  bench,  fifty  degrees  at 
bottom  ;  foot  of  shaft  thirty  degrees  at  bottom. 

SJiaft  No.  14.    North  Heading. 

February  3,  1886.  Temperature  in  heading,  sixty-two  degrees; 
temperature  100  feet  from  heading,  fifty-six  degrees ;  temperatnre 
200  feet  from  heading,  fifty-two  degrees ;  temperature  at  foot  of 
shaft,  forty-two  degrees ;  outside  air,  thirty-one  degrees. 

South  Portal  No.  14  A. 

February  3,  1886.  Temperature  in  heading,  sixty- two  d^reee; 
temperature  100  feet  from  heading,  fifty-six  degrees ;  temperature 
200  feet  from  heading,  fifty-two  degrees ;  temperatnre  at  foot  of 
shaft,  forty-two  degrees  ;  outside  air,  thirty-cne  degrees. 

Shaft  No.  15.     North  Heading. 

February  8,  1886.  Temperature  in  heading,  sixty-five  degrees; 
temperature  100  feet  from  heading,  sixty  degrees;  temperatore 
200  feet  from  heading,  fifty-four  degrees;  temperature  300  feet 
from  heading,  fifty  degrees ;  temperature  of  outside  air,  twenty 
degrees. 

February  10,  1886.  The  air  in  the  the  tunnel  could  be  much 
improved  by  running  the  ventilation  pipe  nearer  the  heading  and 
by  a  more  continued  use  of  the  blower. 
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Shaft  No.  15.    S(mth  Heading. 

Febrnary  8,  1886.  Temperature  in  heading,  sixty-five  degrees ; 
temperature  100  feet  from  heading,  sixty  degrees;  temperature 
200  feet  from  heading,  fifty-four  degrees ;  temperature  300  ieet 
from  heading,  fifty  degrees ;  temperature  of  outside  air,  twenty 
degrees. 

February  10,  1886.  The  air  in  the  tunnel  could  be  much 
improved  by  running  the  ventilation  pipe  nearer  the  heading  and 
by  a  more  continued  use  ot  the  blower. 

Shaft  No.  16.     North  Heading. 

Febrnary  9,  1886.  Temperature  in  heading,  sixty-two  degrees ; 

'^mperatnre  100  feet  from  heading,  fifty-eight  degrees ;  temperature 

SCO  feet  from  heading,  fifty-two  degrees ;  temperature  300  feet 

^om   heading,   forty-eight    degrees;    temperature  foot  of  shaft, 

#i)rty-two  degrees  ;  temperature  of  outside  air,  thirty-degrees. 

Shaft  No.  16.     South  Heading. 

-February  9,  1886.  Temperature  in  heading,  sixty-two  degrees ; 

t^^rr^  peratnre  ten  feet  from  heading,  fifty-eight  degrees ;  temperature 

^OO  feet  from  heading,  fifty-two  degrees  ;  temperature  300  feet  from 

h  ^S!^c3ing,  forty-eight  degrees  ;  temperature  at  foot  of  shaft,  forty-two 

J^gj'arees ;  temperature  of  outside  air,  thirty  degrees. 

Division  No.  5. 

Shaft  No.  17.     North  Heading. 

ibruary  10,  1886.  Temperature  in  heading,  64  degrees;  tem- 

;ure  100  feet  from  heading,  60  degrees ;  temperature  200  feet 

heading,  57  degrees ;  temperature  300  feet  from  heading,  50 

.  _      jes  ;  temperature  foot  of  shaft,  40  degrees;  temperatnre  of  out- 

svde   «fcir,  31  degrees.     The  air  is  very  good  and  free  from  smoke,  as 

^^<ile8  are  used  instead  of  torches. 

Shaft  No.  17.     South  Beading. 

■***^bruary  10,  1886.  Temperature  in  the  heading,  60   degrees; 
Z^^^perature  100  feet  from  heading,  56  degrees ;  temperatnre  200 


^^^  from  heading,  62  degrees ;  temperature  300  feet  trom  heading, 
^  degrees ;  temperature  at  foot  of  shaft,  40  degrees;  temperatnre 
^^tside  air,  31  degrees.     The  air  in  ttie  heading  is  very  good 
^d  tree  from  smoke,  as  candles  are  need  instead  of  torches. 

North  Portal,  No.  18. 

■Pebruary  15,  1886.   Temperature  in   the  heading,  60  degrees; 

T?^p^rature  100  feet  from  heading,  56  degrees ;  temperature  200 

^t  from  heading,  54  degrees ;  temperatnre  300  feet  from  heading, 

^  degrees;  temperature  600  feet  from  heading,  44  degrees ;  tem- 

V^^ature  of  outside  air,  36  degrees.     There  are  no  means  here  of 

ventilating  the  tunnel.     No  blower  or  ventilating  pipe  now  in  use. 
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South  Portal,  Shaft  18  B. 

There  is  not  Bny  artificial  means  of  ventilation  in  this  tunnelf 
and,  as  a  rule,  the  air  is  generally  good,  from  the  fact  that  the  portal 
in  connection  with  the  working  shaft  causes  a  draught  that  keeps 
the  tunnel  comparatively  free  from  bad  air  after  blasting. 

The  tunnel  is  so  short  and  the  charges  ot  dynamite  are  veiy 
small,  a,nd  from  this  fact  there  is  very  little  smoke  to  create  any 
bad  air. 

Only  hand  drills  are  used  in  the  heading  and  on  the  bench,  and 
they  use  charges  which  shake  up  large  quantities  of  material  owing 
to  the  loose  nature  ot  the  rocks. 

At  the  present  rate  of  progress  it  is  estimated  that  the  north 
heading  of  18^  will  be  reached  by  the  fifteenth  of  May  next,  which 
will  increase  the  ventilation  in  that  tunnel. 

South  Portal,  No.  18. 

February  17,  1886.  Temperature  of  outside  air,  40  d^rees; 
temperature  in  heading,  54  degrees ;  temperature  100  feet  from 
heading,  50  degrees;  temperature  at  foot  of  shaft  18^,  46  degrees. 
The  air  is  good  as  very  little  powder  is  used  and  but  little  snioke 
is  made. 

Shaft  No.  18i.     North  Heading. 

February  17,  1886.  Temperature  in  the  heading,  60  degrees; 
temperature  100  teet  from  beading,  54  degrees ;  temperatare  200 
feet  from  heading,  50  degrees ;  temperature  foot  of  shaft,  43  d^pnees ; 
temperature  of  outside  air,  40  degrees.  The  air  is  bad  and  very 
smolcy,  and  the  blower  does  not  have  the  desired  effect  of  driving 
out  the  foul  air. 

April  4, 1886.  the  ventilation  is  not  in  as  good  a  state  as  it  shoald 
be,  but  with  the  appliances  now  in  use  could  be  made  to  do  the 
work,  if  it  was  put  in  proper  order  and  the  ventilating  pipe  run 
within  fifty  feet  of  the  heading,  and  the  connection  joints  made  air 
tight  with  pitch  and  canvas.  There  is  in  use  a  No.  7  Stnrtevant 
suction  blower,  and  is  a  good  one.  Should  the  twelve-inch  pipe 
be  made  tight  and  the  blower  run  for  about  three  hours  after  each 
blast  there  would  be  no  trouble  in  having  good  air  and  good  venti- 
lation in  headings  instead  of  as  at  present,  powder,  smoke,  foul  air 
and  noxious  gases. 

Shaft  No.  18^.     South  Heading, 

February  17,  1886.  Temperature  in  the  heading,  60  d^rrees; 
temperature  100  feet  from  heading,  54  degrees ;  temperature  200 
feet  from  heading,  50  degrees ;  temperature  at  foot  of  shaft,  43 
degrees;  temperature  of  outside  air,  40  degrees. 

The  air  is  bad  and  very  smoky,  and  the  blower  does  not  have  the 
desired  efTfect  of  driving  out  the  foul  air. 


dk 
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April  4,  1886.  The  ventilation  is  not  in  as  good  a  state  as  it 
should  be,  bat  with  the  appliances  now  in  use  could  be  made  to  do 
the  work  if  it  was  put  in  proper  order  and  the  ventilating  pip© 
ran  within  fifty  feet  of  the  headings  and  the  connecting  joints  made 
air-tight  with  pitch  and  canvas.  There  is  in  use  a  No.  7  Sturtevant 
suction  blower,  and  is  a  good  one.  Should  the  twelve-inch  pipe  be 
made  tiglit  and  the  blower  run  for  about  thr^e  hours  after  each 
blast  there  would  be  no  trouble  in  having  good  air  and  good  venti- 
lation in  heading  instead  of  as  at  present,  powder,  smoke,  foul  air 
and  noxious  gases. 

Shaft  No,  19.    North  Heading. 

February  20,  1886.  Temperature  in  the  heading  at  roof,  62 
degrees;  four  feet  from  bottom  100  feet  from  heading,  54  degrees  ; 
four  feet  from  bottom  200  feet  trom  heading,  50  degrees;  four  feet 
from  bottom  200  feet  from  heading,  42  degrees ;  four  feet  from 
bottom  400  feet  from  heading,  38  degrees ;  outside  air,  32  degrees. 

The  air  in  the  tunnel  is  bad  and  very  smoky  for  a  long  time  after 
each  blast,  as  the  ventilation  pipes  are  not  near  enough  the  heading 
and  are  used  to  force Nthe  smoke  instead  of  drawing  it  out. 

Shaft  No.  19.     South  Heading, 

February  20,  1886.  (Same  temperatures  and  same  comments  as 
in  north  heading.) 


•      "  C." 

COKRBSPONDBNCB   OF   ChIKF   EnGINEEB   ON    VENTILATION. 

New  York,  February  11,  1886. 
Messrs.  Brown,  Howa^rd  &  Co.,  Contractors : 

Sirs. —  With  a  view  to  the  safety  of  the  works  under  my  charge, 
I  have  to  direct  that  you  cause  the  magazines  or  powder-houses  to 
be  removed  to  such  distance  from  the  shafts  that  no  danger  will  be 
done  to  the  shafts  or  other  works  by  the  explosion  of  a  powder- 
bouse.  The  magazine  at  shaft  No.  5  is  noted  as  frightfully  near 
tbe  shaft. 

Your  attention  is  also  called  to  the  dangerous  practice  which 
obtains  on  some  parts  of  the  work,  of  keeping  dynamite  in  the 
tunnels.  This  is  believed  to  be  contrary  to  your  orders.  Hence- 
forth it  will  be  in  disobedience  of  mine. 

Respectfully  yours, 

(Signed)  B.  S.  CHURCH, 

Chief  Engineer. . 
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New  York,  February  13, 1886. 

Messrs.  Brown,  Howard  &  Co. : 

Gentlemen. —  I  must  also  reiniiid  you  that  clause  twenty-nine  of 
the  contract  requires  that  tunnels  must  be  kept  so  free  from  smoke 
and  noxious  g;ases  that  the  engineers  can  establish  alignments  or 
do  other  engineering  work  efHciently.  This  matter  is  neglected  to 
such  a  degree,  that  I  must  insist  that  you  take  immediate  stepfrto  . 
secure  better  ventilation.  Otherwise  lines  and  grades  will  not  be 
given,  and  any  progress  made  without  alignment  will  be  at  your 
own  risk  as  to  lines  and  grades. 

Yours  respectfully, 

(Signed)  ♦  B.  S.  CHURCH,  ^ 

Chief  Engineer. 

New  York,  March  17,  1886. 
Brown,  Howard  &  Co. : 

Sirs. —  I  have  to  notify  you  that  unsuccessful  attempts  were 
made  on  Sunday  last  to  run  lines  at  shaft  No.  0,  and  shaft  No.  4, 
and  in  both  cases  there  was  a  lack  of  ventilation  which  put  a  stop 
to  the  work.  No  more  lines  can  be  given  at  shaft  No.  0  until  the 
tunnel  has  been  so  cleared  that  lines  can  be  run  from  the  outside, 
and  no  more  lines  can  be  given  at  shaft  No.  4  under  the  present 
condition  of  the  ventilating  facilities  unless  perhaps  there  should 
be  a  long  spell  of  cold  weather. 

Very  truly  yours, 

(Signed)  CHAS.  S.  GOWEN, 

Div.  Engineer. 


New  York,  March  23,  1886. 

B.  S.  Church,  Esq.,  Chief  Engineer : 

Dear  Sir. —  I  would  beg  to  call  your  attention  to  the  lack  ot 
ventilation  at  shafts  19  and  18^,  and  at  North  Portal,  particularly 
the  latter.  At  North  Portal  they  are  now  in  over  1,500  feet  under 
cover,  and  no  artificial  ventilation  whatever  provided.  At  19  they 
have  blowers,  imperfectly  fitted  and  insufficiently  run ;  at  18^  the 
same  as  at  19. 

The  condition  of  the  atmosphere  in  the  above  workings  is  con- 
sequently very  bad.  •  At  North  Portal,  as  above  stated,  there  is  no 
artificial  ventilation  at  all ;  and  at  18^  and  19  the  ventilating  pipes 
are  not  carried  near  enough  to  the  tace ;  the  joints  are  not  made 
properly  air-tight  to  prevent  leakage,  and  the  fans  are  not  run  for  a 
snflBcient  length  of  time ;  by  all  of  which  circumstance  section  29 
of  specifications  as  regards  ventilation  is,  in  my  opinion,  flagrantly 
violated ;  and  I  would  beg  you  to  consider  the  present  letter  aa  my 
official  report  to  you  of  such  violation.     And  I  would  beg  to  add| 
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that  in  my  opinion,  unless  energetic  steps  are  taken  to  coerce  con- 
formity to  specifications  in  this  respect  no  relief  can  be  expected. 

Very  respectfully, 

(Signed)  E.  SHERMAN  GOULD, 

Div.  Engineer. 

New  Yoek,  March  24,  1886. 

Mr.  E.  Shbbman  Gould,  Div.  Engineer  : 

Deab  Sie. —  Be  pleased  to  report  specifically  if  the  appliances  for 
ventilation  in  shafts  19,  ]8iand  North  Portal  are  ineflScient  or 
inappropriate  for  securing  the  quality  of  work,  or  the  rate  of  pro- 
gress established  by  the  specifications.  And  you  will  please  notify 
the  contractors,  on  such  days  in  the  immediate  future  as  you  may 
foresee  it  will  be  needed,  to  have  the  tunnels  so  free  from  smoke 
and  noxious  gases  that  you  or  your  assistants  can  establish  the  align- 
ment or  do  other  engineering  work  efficiently.  Report  promptly 
their  compliance  or  failure,  or  if  steps  are  being  taken,  actively,  to 
comply. 

Very  truly, 

(Signed)  WILLIAM  R.  HUTTON, 

Con.  dk  A.  D.  C.  Engineer. 

New  Yoek,  April  3, 1886. 

Messrs.  Beown,  Howabd  &  Co.,  Contractors  : 

Gentlemen  —  The  air  in  your  tunnels  is  so  bad  that  the  engi- 
neers cannot  remain  in  them  long  enough  to  do  accurate  work. 
They  are  so  dark,  partly  from  smoke  and  moisture,  and  partly  from 
inefficient  lights,  that  it  is  not  possible  to  examine  the  root  as  to  its 
safety.  The  headings  are  generally  clear  but  the  body  ot  the  tun- 
nel is  very  foul.  I  must,  therefore,  require  that  on  at  least  one 
day  in  each  week,  to  be  designated  by  the  division  engineer,  you 
have  your  tunnels  ventilated  and  clear  so  that  proper  work  can 
be  done.  If  the  headings  are  kept  clear  and  the  root  inspected  as 
work  progresses  this  may  be  sufficient.  At  least  nothing  more  will 
be  required  until  this  is  found  to  be  inefficient.  As  you  have  here- 
tofore failed  to  comply  with  similar  requests,  this  requirement  will 
be  enforced  bv  withholding  your  estimates  if  necessary.  As  far  as 
I  am  intormed,  a  twenty-horse  power  boiler  at  each  shaft,  in  addition 
to  those  now  there,  will  probably  keep  your  fans  running  sufficiently 
for  practical  purposes  of  the  engineering  corps.  Your  present 
steam  power,  however,  is  generally  scarcely  sufficient  to  maintain 
a  proper  rate  of  progress,  and  being  hard  worked,  may  fail  at  any 
moment,  exposing  both  yourselves  and  the  city  to  loss. 

Yours  very  truly, 

(Signed)  B.  S.  CHURCH, 

Chief  Engineer. 
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New  Yoek,  April  8, 1886. 

Messrs.  O'Brien  &  Clark,  Contractors : 

Gentlemen  —  The  ventilation  and  lighting  of  your  tannels  from 
shafts  Nos.  19,  18^  and  North  Portal  are  inefficient  to  secure  the 
quality  of  work  established  by  the  specifications,  or  the  rate  of 
progress  necessary  to  enable  yoa  to  complete  within  the  period 
prescribed  in  your  contract.  They  are  insufficient  to  enable  the 
engineers  to  establish  the  alignment  or  do  other  necessary  engineer- 
ing work.     Be  pleased  to  correct  these  defects  at  once. 

Very  truly  yours, 

(Signed)  B.  S.  CHURCH, 

Chief  Engineer. 

''  D." 

Synopsis  of  Accidents  in  Office  of  Chief  Enqinbbr. 

Inlet  Gate-house^  Croton  Lake, 

February  2,  1886.  One  man  fell  into  dump ;  hand  cut,  injured 
internally. 

Large  Gate-house^  Oroton  Lake. 

December  8,  1885.  One  non-fatal  accident;  laborer's  foot 
crushed  by  stone  that  fell  from  a  car. 

January  18,  1886.  One  non-fatal  accident;  laborer's  leg  caught 
by  a  stone  which  started  to  roll  and  pinched  him  against  another 
stone. 

Shaft  0.     Slope  at  Oroton  Lake. 

September  26,  1885,  1  p.  m.  One  fatal  accident,  two  non-fatal ; 
Assistant  Engineer  Morris  killed  ;  boarded  a  car  not  attached  to  the 
hoisting  cable  ;  car  ran  down  the  slope,  collided  with  cars  in  tunnel 
and  threw  him  out. 

Coroner's  verdict  found  the  contractors  indirectly  responsible. 

Shuft  No.  1. 

February  8,  1886.  One  non-fatal  accident ;  Italian's  leg  broken 
by  piece  ot  rock  that  rolled  from  the  bench  to  tl»e  floor  of  the 
tunnel. 

Shaft  No.  3. 

November  28,  1885,  midnight.  Three  fatal  accidents;  thr^ 
miners  killed  going  down  in  tlie  bucket;  the  cross-head  stuck  i^^ 
s;uides,  then  fell  some  ninety  feet  on  to  the  thimble  on  the  cabl^^ 
broke  and  knocked  the  men  ofl. 

Coroner's  verdict,  "  unaccountable." 

December  7,  1885.  Five  fatal  accidents  ;  five  miners  killed  goin 
down  in  the  bucket;  the  cross-head  fell  and  knocked  them  off. 
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Janaarj  13,  1886.  One  non-fatal  accident ;  laborer  injured  while 
helpidg  to  move  a  cage. 

February  2,  1886.  Two  non-fatal  accidents;  two  men  slightly 
hurt  about  the  face  and  hands  by  their  lamps  igniting  with  gasoline 
from  a  lamp  left  in  the  tunnel  during  the  blasting. 

March  20,  1886.  Two  non-fatal  accidents;  one  man  slightly 
contused  by  a  piece  of  falling  rock ;  one  man  fell  from  a  scafiold. 

Shaft  No.  4. 

November  30, 1885, morning.  Two non-tatal accidents;  two  men 
in  tunnel ;  just  after  blasting  a  rock  fell  from  face  of  heading  while 
men  were  sending  it. 

December  8,1885,  8:30  a.  m.  One  fatal  accident;  man  killed  in 
aouth  heading  by  fall  of  rock. 

Shaft  No,  5. 

September  19,  18S5,  10  a.  m.  One  fatal  accident ;  foreman,  while 
placing  the  timber  in  the  shaft,  slipped  and  fell  to  the  bottom,  124 
feet. 

Coroner's  verdict,  "  purely  accidental,"  exonerated  contractors 
from  all  blame. 

December  13,  1885.  One  non-fatal  accident;  a  ditcher,  aged  54, 
did  not  come  out  of  tunnel  when  warned  of  a  blast;  it  is  thought 
he  ran  back  for  his  coat;  both  legs  broken. 

Shaft  No.  6. 

October  9,  1885.  One  fatal  accident;  man  fell  from  ascending 
bucket  when  not  on  duty. 

Coroner's  verdict,  "  his  own  negligence." 

November  1,  1885,  midnight.     Two  fatal  accidents;  two  miners 
(grilled  into  and  fired  an  old  hole  supposed  to  have  gone  oft. 
Coroner's  verdict,  *'  accidental,  no  one  to  blame." 

December  3,  1885.  Otxq  non-fatnl  accident ;  mucker  injured  by 
breaking  of  a  scaffolding. 

December  9, 1885.    Two  non-fatal  accidents ;  machinist  and  head- 
/og  foreman  while  examining  the  air  pipe  it  blew  dust  into  their 
eyes. 

December  17,  1885.  One  non-fatal  accident ;  track  layer,  while 
grt:i  aging  track,  run  into  by  a  car  which  broke  his  leg. 

O^anuary 29, 1886,  7  p.  m.     One  non-fatal  accident;  mucker  step- 
off  cage  at  bottom  of  shaft  tell  into  cage  pit. 

Shaft  No.  7. 

September  18,  1885,  3:50  a.  m.  One  fatal  and  two  non-fatal 
^^^sidents;  men  were  ascending  with  tools  on  loaded  car,  contrary 
^    <^rders ;  drills  caught  in  "  buntings"  i  e.  (buntons). 

H-Aasembly,  No.  37.]  9 
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Coroner's  verdict,  "  through  disobedience  of  orders  in  riding  on 
a  bucket  containing  tools;  "  contractors  not  censnred. 

December  3,  1885.  One  non-fatal  accident;  colored  man  dis- 
colored eye ;  hit  by  pick. 

December  24,  1885.     One  fatal  accident;  Italian. 

Coroner's  verdict,  '*  crushed  between  cage  and  buntons ;  "  recom- 
mended that  no  men  be  allowed  to  hang  up  a  drill  in  a  cage  with  a 
loaded  car  and  that  drills  brought  up  on  empty  cages  be  properly 
secured  so  that  they  will  not  move  while  in  the  cage. 

March  20,  1886,  11:30  p.  m.  One  non-fatal  accident;  dump  man 
caught  between  two  cars  on  dump ;  switch  misplaced. 

Shaft  No,  9. 

May  10,  1885,11:35  p.m.  Two  fatal  accidents;  four  non-fatal 
accidents ;  fired  an  old  hole  on  bench  at  the  heading ;  coroner's  ver^ 
diet,  file  2,  p.  7  ;  in  use. 

November  5,  1885,  noon.  One  non-fatal  accident;  gang-plank 
broke  and  he  fell  en  to  the  invert. 

January  15,  1886.  One  non-fatal  accident;  man  fell  from  Bcaf- 
fold  at  bench  in  the  south  heading  and  broke  his  collar  bone. 

February  10,  1886,  9  p.  m.  One  non-fatal  accident;  man  was 
taking  four  boxes  and  five  gallons  of  dynamite  into  the  north 
heading;  the  car  upset  and  lamp  hung  on  it  fired  the  contenta  of 
the  car.  Division  engineer  says  it  was  the  result  of  close  manage- 
ment, but  one  powder  man  to  two  headings  was  overworked,  from 
five  A.  M.  to  ten  p.  m. 

Shaft  No.  10. 

November  16,1885,10  a.  m.  One  non-fatal  accident;  chack- 
man's  left  leg  broken  by  fall  of  rock  from  breast  of  tunnel  while 
drilling.  Division  engineer  blames  foreman  for  allowing  drilla  to 
start  before  loose  rock  was  detached. 

December  4,  1885.  One  non-fatal  accident;  Italian's  leg  broken 
by  seattold  breaking. 

March  26,  1886.  One  non-fatal  accident ;  man  ascending  in  a 
cage  made  sick  by  foul  air  when  fifteen  teet  up  shaft,  fell  on  and 
broke  his  leg. 

Nuvcmber  5,  1885.  One  non-fatal  accident;  man  while  setting 
drill  in  north  iieading  hurt  by  a  falling  rock. 

Shaft  No,  12,  A. 

December  8,  1885.  One  non-fatal  accident ;  man  fell  from 
scattold  while  wheeling  a  barrow. 

Shaft  No,  12  B. 

May  16,  1886.     One  non-latal  accident;  loosening  rock  from  side 

of  tunnel ;  it  tell  and  injured  him. 


.^ 
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Shaft  No.  13. 

October  6,  1885.  One  fatal  accident ;  man  killed  trying  to  get 
on  to  a  cage  after  it  had  started  np  the  shaft ;  was  caught  by  the 
timbers  and  crashed  to  death. 

Shaft  No.  14. 

May  14,  1886,  2  a.  m.  One  fatal  accident ;  man  killed  by  fall  of 
loaded  backet  starting  np  shaft.  Construction  engineer  thought  it 
the  fault  of  a  cheap  engine-driver  just  employed. 

September  25,  1885.  One  fatal  accident ;  rock  in  north  heading 
fell  and  killed  a  man. 

September  28,  1885,  9  a.  m.  One  non-fatal  accident ;  at  Saw- 
mill river,  blow-off  tray  of  rock,  hoisting  out  of  trench,  bumped  the 
trestle  and  dumped  rock  on  to  man. 

September  29,  1885.  One  non-fatal  accident ;  man's  team  ran 
away  and  threw  him  out  of  his  wagon. 

October  8,  1885.  One  fatal  accident ;  engine  driver  at  a  derrick 
at  main  cut  at  Ashford  stumbled  and  fell  fifty  feet  down  a  shaft 
and  was  killed. 

October  16,  1885.  One  non-fatal  accident ;  laborer  in  gate  house 
excavation;  a  derrick  rope  previously  complained  of  by  the  divis- 
ion engineer  broke  and  rock  fell  on  the  man's  back. 

October  28,  1885.  Four  non-fatal  accidents ;  miners  while  start- 
ing to  put  a  hole  in  a  large  mass  of  loose  rock  in  side  of  tunnel  next 
the  bench  brought  the  mass  down  upon  them. 

November  13,  1885.  One  non-fatal  accident ;  while  a  man  was 
lowering  brick  to  the  masons  in  the  main  trench  the  scales  struck 
slope  and  detached  a  large  boulder,  which  rolled  down  and  crushed 
him. 

December  14,  1885.  One  non-fatal  accident;  a  barrel  load  of 
rock  was  dumped  from  the  dumping  platform  on  to  a  man  and 
injured  him. 

Shaft  JSTo.  15. 

September  1^,  1885.  One  non-fatal  accident;  a  man  injured  at 
Ardsley  by  very  louse  stones  rattling  down  and  lacerating  fiis  hand 
severely. 

September  7,  18.85.  One  non-fatal  accident ;  man's  forearm 
broken  by  fall  of  roof  rock  in  tunnel. 

October  15,  1885.  One  fatal  accident ;  one  non-fatal  accident ; 
by  fall  of  rock  in  tnnnel  in  north  heading  just  after  blast,  two  large 
pieces  weighing  four  or  five  tons;  division  engineer  thought  no 
one  to  blame. 

December  8, 1885.  One  non-fatal  accident ;  laborer  caught  under 
a  descending  cage  through  his  own  carelessness. 
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Shaft  No.  IQ.. 

May  4r,  1886.  One  non-fatal  accident ;  fingers  torn  off  by  being 
caught  by  a  rope  in  a  sheave. 

October  15,  1885.  One  non-fatal  accident;  man  fell  from  a 
wheeling  plank. 

February  15, 1886.  One  nonfatal  accident;  rock  fell  from  breast 
of  heading  and  broke  his  leg. 

March  3,  1886.  Three  fatal  accidents;  three  men  while  loading 
a  blast  fired  ofE  fifty  pounds  of  powder  not  yet  put  in  the  holes. 

March  24,  1886.  One  fatal  accident ;  a  fireman  suddenly  roused 
from  his  nap,  stumbled  into  the  belting  and  was  whirled  around 
twice  and  instantly  killed. 

Shaft  No.  17. 

January  27,  1886.  Two  non-fatal  accidents ;  men  were  in  center 
of  tunnel  600  feet  from  where  a  blast  went  off  and  were  peppered 
with  stones. 

Shaft  No.  18. 

September  18,  1885.  2  a.  m.  Two  fatal  accidents;  at  South 
Portal  at  Yonkers  derrick  rope  three-fourths  of  an  inch  in  diameter, 
steel,  but  much  worn,  broke  and  let  car  body  fall  upon  them. 

Shaft  No.  18i. 

December  13,  1885.  One  non-fatal  accident;  man  crushed  under 
cage  at  bottom  of  shaft. 

February  2,  1886,  midnight.  One  fatal  accident;  one  non-fatal 
accident;  powder  boss  and  heading  boss  went  into  the  thawing- 
housc  to  eat  their  supper,  and  while  there  either  the  lamps  or  the 
stoves  exploded  two  boxes  of  a  hundred  cartridges;  result,  one  man 
missing  and  one  man  hurt. 

Shaft  No.  20. 

October  29,  1885,  8  p.m.  One  fatal  accident;  man  instantly 
killed  bv  fall  of  roof  rock. 

October  5,  1885.  One  fatal  ^accident;  man  trying  to  get  of!  an 
ascending  cage  wtis  crushed  to  death  between  the  cage  floor  and 
the  shaft  timbers. 

January  7,  18S6,  8  i\  m.  Two  non-fatal  accidents;  two  colored 
brakemen  thrown  from  a  car  descending  the  incline  in  the  north 
heading ;  probably  car  struck  a  loose  rock  fallen  from  a 
previous  car. 

January  28,  1886.  One  non-fatal  accident ;  laborer  walking  track 
was  struck  by  a  car  running  down  the  incline. 

Shaft  No.  21. 

October  8,  1885.  One  fatal  accident;  mucker  killed  ;  fell  off  a 
rising  cage,  perhaps  in  a  tit ;  found  dead  in  the  dump. 


..  J 
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Shaft  No.  22. 

Febrnary  3,  1886,  2  a.  m.  Oue  fatal  and  one  non-fatal  accident; 
a  magazine  on  corner  of  the  dumping  grounds  exploded ;  200  pounds 
forcite  powder  in  it ;  man  missing  afterward. 

Shaft  No.  23. 

September  24,  1885.  One  non-fatal  accident;  foreman  barred 
down  a  piece  of  rock  that  fell  upon  a  man  and  hurt  him. 

Shaft  No.  24. 

November  16,  1885,  4  a.  m.  One  non-fatal  accident ;  man  got  his 
fingers  cut  oS.  in  an  air  valve  he  was  fixing. 

December  1,  1885,  7:30  a.  m.  One  non-fatal  accident;  rock  fell 
out  from  side  of  shaft  twenty-five  or  thirty  feet  above  bottom  and 
hurt  him. 
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REPORT  ON  AUBURN  HIGH  SCHOOL. 

Albany,  N.  Y.,  October  18, 1886. 

To  the  Secretary  of  the  State  Board  of  Health  : 

Sib. —  Under  your  direction  and  in  accordance  with  the  reqaeet 
ot  the  board  of  iiealth  of  Auburn,  N.  Y.,  I  visited  the  ci^  of 
Auburn,  N.  Y.,  October  11,  1886,  and  during  that  and  the  Uiree 
following  days  made  a  thorough  examination  of  the  sanitary  con- 
dition of  the  site  selected  by  the  board  of  education  for  a  new  hif(h 
school,  and  a  somewhat  limited  examination  of  the  sewerage  of  the 
city,  and  I  have  now  the  honor  of  submitting  on  the  above  subjects 
the  following : 

Report. 

1.  High  School  Site, 

Upon  reference  to  plate  III  it  will  be  observed  that  the  site 
selected  lies  near  the  edge  of  an  old  cedar  swamp.  There  are  no 
surface  indications  of  the  swamp ;  indeed  this  part  of  the  city  is 
densely  built  over,  but,  in  digging  the  trenches  for  the  foundation 
walls,  the  mucky,  carbonaceous  strata  characteristic  of  an  ancient 
swamp  were  encountered,  and,  it  seems,  gave  rise  to  considerable 
alarm.  As  nearly  as  I  could  understand  the  danger  feared  was 
that  the  black  strata  represented  vegetable  material  still  in  a  state 
of  decomposition,  the  product  being  in  part,  at  least,  ^seous,  and 
finally  that  the  gases  thus  generated  would  be  confined  within  the 
foundation  walls  find  compelled  to  escape  through  the  rooms  of  the 
building,  thus  subjecting  pupils  and  teachers  and  the  members  and 
officials  of  the  board  ox  education  to  whatever  toxic,  or  in  other 
ways  injurious,  influences  might  be  inherent  in  the  gas.  After 
careful  study  of  the  structure  and  environment  of  the  site,  I  am 
unable  to  concur  with  these  apprehensions.  Before  giving  in  detail 
the  reasons  for  non-concurrence,  it  is  proper  to  state  that  in  my 
opinion  the  site  is  an  unfortunate  one,  for  in  a  matter  of  such 
importance  as  this  no  feature  should  require  defense;  on  the 
contrary  the  burden  of  proof  of  error  should  be  upon  the  oppo- 
sition. In  the  absence  oi  modifying  circumstances  it  would  be  an 
easy  matter  to  convict  the  board  of  education  of  having  erred  in 
locating  the  building  in  this  particular  place;  but  it  so  happens 
that  there  are  circumstances  that  strongly  modify  and  to  a  consid- 
erable extent  restrict  the  selection  of  a  building  place.  I  shall 
refer  to  but  one  —  the  principal;  the  lot  upon  which  the  old  high 
school  stands  was  given  to  the  board  of  education  of  the  city  of 
Auburn  upon  the  condition  that  a  school  of  academic  grade  should 
be  maintained  upon  it,  and,  furthermore,  that  whenever  the  board 
of  education  should  cease  to  maintain  upon  the  ground  a  school  of 
academic  grade,  that  then,  and  as  a  consequence  of  such  failarOi  the 
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land  should  revert  to  the  original  donors.  The  board  deemed  it 
necessary  to  retain  this  ground  and  the  buildings  on  it,  and  were 
consequently  obliged  to  select  land  adjoining  in  order  that  the  new 
building  should  be,  in  part  at  least,  on  the  land  included  in  the 
gift  so  that  the  letter  of  the  law  might  be  observed.  My  authority 
for  these  matters  of  legal  fact  is  Mr.  Commissioner  Kerr  of  the 
board  of  education. 

To  return,  now,  to  the  question  of  the  sanitary  condition  of  the 
site.     Plate  1  is  a  vertical  section   from  the  surface  to  the  bottom 
of  the  foundation.     The  upper  stratum  of  made  ground  is  entirely 
unobjectionable,  a  mixture  of  clay  and  loam  and  wholly  tree  from 
rubbish.    It  appears  to  be  made  up  of  material  obtained  by  digging 
out  cellars.     The  third   layer,  marked  in  drawing  "dark  filling," 
aa   aUp  the  fourth  layer,  "light  filling"  differs  from  the  first  in 
color  only.      Number  5  is  a  bed  of  ashes  of  very  small  extent  and 
free  from  garbage.     Number  6  is  an  extremely  thin  discontinuous 
layer  of  moderately  hard  and  dry  vegetable  matter,  of  about  the 
color  of  chocolate,  having  a  peaty  odor.     The  muck,  or  peat,  is  far 
from   pure  —  probably    fifty   per    cent    by    volume   being  loam. 
Number  seven  is  a   mixture  of  clay,   loam  and  small  lenticular 
pieces  of  shale.      The  stratum  is  not  continuous  and  is  probably 
filling.      Numbers  9  and  11  are  almost  jet  black,  not  quite  as  hard 
as  clay,  charged  with  moisture,  exhaling  a  strong  peaty  odor  and, 
when  dug  out  from  some  little  distance  and  immediately  tested,  a 
faint  odor  of  sulphuretted  hydrogen.     This  material  when  thrown 
upon   the   bank   and   left  exposed   emitted   a   very  disagreeable, 
almost  putrid  odor.     It  is  proper  to  state  that  the  specimens  of 
Nos.  9  and  11  were  obtained   from   localities  very  near  an  old, 
disused  sewer  (to  which  reference  will  shortly  bo  made)  and  the 
unfavorable  odors  obtained  may  be  due  to  infiltration  of  sewage  in 
time  past.     Number  10  appears  to  be  an  alluvial  deposit.     Numbers 
2,    8  and   12   present  nothing  of  special  interest.     As  far  as  the 
section  indicates,  the  only  strata  capable  of  exerting  an  unfavorable 
influence  are  the  three  numbered  6,  9  and  11,  and  of  these  No.  6 
may  be  thrown  out  as  being  too  thin  and  of  too  small  superficial 
extent  to  be  considered,  besides  being  almost  dry.     Nos.  9  and  11 
give  evidence  of  being  wholly  inert  in  situ  which  is  the  condition, 
of  course,  in  which  they  are  to  be  considered,  since  what  is  disturbed 
is  to  be  removed.     But  suppose,  for  the  sake  of  argument,  there 
bean  evolution  of  gas  from  these  layers,  the  quantity  evolved  will 
not  be  afiected  by  the  construction  of  the  building,  and  the  only 
effect  produced  by  the  structure  will  be  to  afford  a  channel  of  escape 
up  along  the  foundation  walls,  since  the  clay  strata  prevent  any 
general  upward  motion,  and  in  passing  up  along  the  walls  a  series 
of  ground  water  drains  will  be  encountered  and  nearer  the  surface  a 
series  of  sewer  pipes  along  the  sides  of  which  any  evolved  gases 
would  pass  with  much  less  resistance  than  through  the  water  tight 
floor  which  will  extend,  according  to  specifications,  from  wall  to 
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wkII.     However,  in  my  opinion,  there  id  no  good  reason  to  appre- 
hend theevolntion  of  gas  in  anything  but  infiniteainfial  quantities. 

Reference  to  Plate  1 1  shows  that  a  sewer  runs  across  the  site,  diag- 
onally near  the  front  wall.  This  sewer  is  very  old,  almost  totally  dii- 
used,  square  in  section,  measuring  about  two  feet  six  inches  on  the 
side  (interior)  with  dry  stone  side  walls  and  flag  top.  The  existenoe 
of  this  sewer  is  an  argument  oi  considerable  force  against  thente, 
still  it  is  far  from  constituting  a  fatal  objection.  After  a  carehl 
examination  of  the  portion  uncovered  I  am  satisfied  that  by  remoY- 
ing  the  sewer  itself  with  six  feet  on  each  side  and  one  foot  beneath 
(yellow  clay)  all  contamination  will  be  removed. 

Still  another  objection  to  the  site  is  the  high  level  of  the  ground 
water.  The  building  will  be  less  than  300  feet  (estimated)  from 
Ow^asco  river ;  the  finished  cellar  bottom  will  be  7.08  feet  above 
the  normal  level  of  the  water  in  that  river  and  but  four  feet  six 
inches  above  the  flood  level  (in  spring).  This  condition  can  be 
remedied  only  by  the  removal  of  the  "prison  dam,"  a  matter  that 
will  be  referred  to  in  the  second  part  of  this  report. 

From  a  study  of  the  plans  and  specifications  of  the  proposed 
high  school  building  I  am  prepared  to  say  that  the  appliances  for 
heating  and  ventilation  are  complete  and  altogether  admirable.  I 
am  not  at  present  acquainted  with  any  other  school  that,  in  tliese 
matters,  would  serve  as  well  as  this  one  as  a  model  for  fatnre 
structures.  And  I  have  to  say  the  same  regarding  the  lavatory 
and  drainage  apparatus.  All  this,  of  course,  supposes  that  the 
work  will  be  executed  as  planned  and  specified.  With  the  ligliting  I 
am  not  as  well  satisfied ;  the  principal  story  is  almost  wholly  occu- 
pied with  recitation  rooms,  ot  which  four  are,  of  course,  corner 
rooms,  and  these  are  amply  lighted,  the  proportion  of  glass  surface 
to  floor  surface  being  1  :  4.6,  but  tlie  inner  rooms  have  but  one 
square  foot  of  glass  to  9.8  square  feet  of  floor.  The  second  story 
is  occupied  by  two  large  study  halls ;  the  proportion  betweeu  glass 
and  floor  is  1  :  6.8.  These  defects  are  easily  remedied  at  this 
stage,  requiring  merely  alterations  in  drawings.  I  recommend 
that  the  Board  of  Education  be  advised  to  request  their  architect  to 
so  amend  the  plans  as  to  secure  for  each  recitation  room  and 
study  hall  not  less  than  one  square  foot  of  actual  glass  area  for 
every  five  square  feet  of  floor  surface. 

2.  Seioerage, 

Auburn  is  a  city  that  became  large  enough  to  require  sewers 
before  engineers  knew  how  to  build  and  connect  them.  House 
drains  were  turned  into  the  nearest  water-course,  or  brook,  until  by 
the  multiplication  of  this  act  the  brook  became  simply  an  open 
sewer  and  an  evident  nuisance,  when  it  was  walled  up  on  each 
side  with  stone  laid  without  mortar  or  cement  and  covered  with 
flat  stones.  In  later  times,  circular  brick  sewers  have  been  built 
in  various  parts  of  the  city,  as  emergency  required,  until  at  present 
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there  are  several  miles  of  sewers  in  operation.  There  is  no  sys- 
tematic arrangement,  each  sewer  being  independent  of  all  others. 
Storm  water  is  admitted  throngh  corner  gullies  into  all  the  sewers. 
Finally,  all  sewers,  with  two  or  three  exceptions,  discharge  into  the 
Owasco  river,  the  ontlet  of  Owasco  lake,  a  small  stream  flowing 
throngh  the  heart  of  the  city. 

The  Auburn  sewers,  then,  may  be  divided  into  three  groups  as 
follows,  viz. : 

First.  Natural  open  water-courses;  of  these  there  are  in  use  but 
few,  perhaps  three  or  four,  not  including  the  Owasco  river. 

Second.  Sewers  having  a  rectangular  section  ;  some  ot  these  are 
derived  from  the  first  class,  others  are  wholly  artificial,  having 
plank  bottoms,  uncemented  stone  sides  and  flat  stone  tops. 

Third.  Brick  sewers  circuli^r  in  section.  Sewers  of  tlie  first  class 
are  objectionable  at  all  times  from  their  tendency  to  deposit  filth 
along  the  edges,  and  this  objection  is  intensified  by  the  fact  that 
streams  running  through  built-up  regions  change  their  level  con- 
siderably and  rapidly  under  the  influence  of  storms,  and  in  consc- 
qaence  submerge  a  more  or  less  wide  strip  on  each  side  above  the 
normal  level,  and  upon  subsidence  leavo  these  strips  covered  with 
deposits,  which  exposed  to  the  sua  and  air  may  become  dangerous 
to  health. 

Sewers  of  the  second  class  are  thoroughly  bad.  Their  section  is 
decidedly  favorable  to  the  formation  of  deposits  due  to  the  retard- 
ing influence  of  friction  in  the  angles,  and  in  consequence  such 
sewers  reqiiire  cleaning  out  more  frequently  than  others  of  better 
design.  The  open  joints  of  the  sides  permit  of  the  freest  leakage 
an  til  the  adjacent  and  subjacent  soil  is  so  thoroughly  saturated 
with  water  as  to  become  practically  impervious.  This  pollution 
of  the  soil  is  a  matter  of  great  gravity,  for  wells  located  in  the 
neighborhood  of  the  sewer  must  of  necessity  be  rendered  unsafe 
for  drinking  purposes ;  and  another  danger  to  be  apprehended 
lies  in  the  impregnation  of  the  ground  air  with  the  pro<iucts 
of  decomposition  of  the  organic  matter  escaping  from  the  sew- 
ers, and  also  with  the  bacterial  germs  that  inevitably  live  and 
maltiply  in  presence  of  a  decomposing  organic  nidus-germs  that 
may  be  and  probably  for  the  most  part  are  of  a  perfectly  harmless 
variety  like  the  bacterium  termo  of  ordinary  putrefaction,  but 
which  may  be  of  some  pathogenic  form. 

Sewers  of  the  third  class  are  objectionable  by  reason  of  their 
section,  unless  the  volume  of  gewage  is  suflicient  to  keep  them  con- 
stantly, at  least  half  full  —  a  condition  that  does  not  prevail  in  the 
sewers  that  I  examined.  The  flatness  of  the  curve  of  the  invert 
causes  the  normal  or  dry  weather  sewage  to  spread  over  too  much 
surface  to  carry  along  the  solid  or  semi-solid  materials —  that  is  in 
the  case  of  a  sewer  large  enough  to  carry  storm  water. 

Sewers  built  as  described  above  are  not  only  objectionable  on 
sanitary  grounds  but  they  are  very  much  more  expensive  to  main- 
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tain   than  when  properly  designed,  and  even   confiiderably  mon 
expensive  in  first  cost  if  compared  with  a  complete  system. 

The  time  at  my  disposal  at  Aubnrn  forstudj'ing  its  sewerage mit- 
tei*d  was  too  limited  to  allow  nie  to  gather  all  the  data  required  for 
detailed  specification  of  a  satisfactory  system,  but  it  was  snffident 
to  determine  generally  what  ought  to  be  and  could  be  done ;  and  I 
oiler  the  following  remarks  as  embodying  the  general  featurei  of  i 
practicpble 

System  of  Sbwebage. 

First.  Small  vitrified  tile  sewers  (starting  in  every  case  with  dii- 
meter  of  6")  running  through  center  of  streets  on  all  summits, or 
elevated  streets  and  connecting  with  secondary  sewers.  (Par.  3)  All 
storm  water  to  be  rigorously  excluded  from  these  primary  sewers. 

Second.  All  storm  water  falling  on  summits  to  be  conveyed  bj 
gravity  in  street  gutters  (which  may  require  to  be  deepened  for 
the  purpose)  until  secondary  sewers  (Par.  3)  are  reached. 

Third.  Secondary  sewers  of  brick,  egg  shaped  in  section,  cutting 
contour  lines  at  a  very  sharp  angle,  or,  in  other  words,  running 
around  summits  at  a  distance  from  the  summit  dependent  upon  the 
slope,  being  nearer  for  a  slight  slope.  For  any  hill  there  may  be 
required  one,  two  or  even  three  secondary  sewers,  depending  upon 
the  extent.  All  storm  water  collected  on  the  same  and  highff 
levels  to  be  discharged  into  these  sewers  through  gullies  at  the 
corners.     (See  Par.  10.) 

Fourth.  Main  sewers  of  brick,  egg  shaped  in  section,  to  connect 
the  secondary  sewers  with  one  or  other  of  two  intercepting  sewers, 
running  one  on  each  side  of  the  Owasco  river.  (See  Par.  5).  One 
main  will  be  required  for  each  secondary,  or  set  of  secondary  sewers. 
These  sewers  will  take  the  most  direct  route  to  the  river.  They 
will  receive  storm  water  along  their  course  the  same  as  the  secondary 
sewers. 

Fifth.  Two  intercepting  sewers,  one  on  each  side  of  the  Owasco 
river  will  be  required.     These  to  be  of  brick,  egg  shaped  in  section, 
extending  from  points  within  the  city  to  be  determined  by  proper 
survey  to  some  points  below  the  inhabited  part  of  the  corporation. 
These  sewers  to  be  of  sufficient  capacity  to  carry  (together)  a  rain 
fall  of  one-half  inch  in  one  hour,  in  addition  to  a  sewage  ot  fifty 
gallons  per  capita  in  twelve  hours.     Openings  will  be  provided  at 
suitable  points  through  which  storm  water  in  excess  ot  that  indi- 
cated above  may  be  dischared  directly  into  the  Owasco  river. 

Sincth.  Small  sewers,  as  described  in  paragraph  1  to  be  used  in  all 
streets  not  occupied  by  the  secondary,  main  or  intercepting  sewers^ 

Seventh.  House  drains,  or  sewers,   to   be   connected  with  the 
sewer  in  the  street. 

Eighth.   In  building  the  sewers   a  connection    to   be  supplied 
o])posite  every  lot.     in  case  of  pipe  sewers  this  connection  should 
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be  a  Y  branch,  and  in  case  of  brick  sewers  a  single  length  of 
vitrified  pipe  built  in  somewhat  above  the  center  of  the  large 
sewer  and  at  a  horizontal  inclination  of  forty-five  degrees.  These 
connections  should  be  thoroughly  closed  with  wooden  plugs  luted 
with  clay  until  required  for  use. 

Ninth.  A  man  hole  should  be  constructed  at  everv  junction  of 
two  sewers,  and  at  every  change  of  direction.  This  man  hole 
should  be  large  enough  for  a  man  to  enter  for  the  purpose  of 
removinfif  obstructions,  should  such  occur.  By  having  one  at  every 
change  of  direction  it  is  easy,  by  using  lights,  to  examine  every 
part  of  the  sewers  (except  during  storms)  and  by  the  use  of  rods 
made  up  of  short  joints  to  remove  obstacles.  (This  applies  more 
to  the  sewers  that  are  too  small  to  admit  a  man.) 

Each  man  hole  will  have  an  iron  grating  in  the  cover  to  serve 
the  purpose  of  ventilating  the  sewers.  Plate  lY  shows  the  man 
hole  in  plan  and  section. 

Tenth,  Corner  gullies  will  be  required  along  the  secondary 
main  and  intercepting  sewers.  They  should  be  constructed  of 
masonry.  I  am  disposed  to  think  it  an  advantage  to  have  a  clear 
water  way  from  the  entrance  to  the  sewer,  that  is  with  neither 
silt  basin  nor  trap.  The  connection  with  sewer  should  be  near  the 
top  and  curved  in  the  direction  of  flow.  Not  every  corner  will 
need  a  gully  —  the  number  will  depend  on  the  slope  of  the  streets. 

Eleventh.  Flush  tanks  (automatic)  may  be  required  at  the  dead 
ends  of  some  of  the  lines  of  small  pipe  severs.  This  can  only  be 
determined  after  surveys. 

In  connection  with  such  a  system  of  sewerage  as  described 
above  a  law  should  be  enacted  by  the  Common  Council,  and 
rigidly  enforced,  compelling  all  persons  owning  property  along 
line  of  completed  sewers  to  make  connection  with  same  and  to 
remove  thoroughly  all  privies  on  the  said  property  together  with 
contents  of  vaults  or  pits. 

The  Owasco  River  oe  Outlei'. 

The  Owasco  river  is  the  outlet  of  Owasco  lake,  the  source  of  the 
city's  water  supply,  and  flows  through  the  city  in  a  generally 
south-westerly  course,  dividing  the  corporation  into  approximately 
equal  parts.  Ten  dams  thrown  across  the  river  within  the  city 
limits  furnish  water  power  during  a  part  of  the  time  to  a  number 
of  manufacturing  establishments,  although  one  of  these  dams  that 
formerly  furnished  the  motor  power  for  the  prison  shops  is  not 
used  at  present,  and  consequently  performs  no  useful  work.  All 
of  the  sewers  of  the  city  discharge  directly  into  the  river;  tlie 
mills  along  its  course  empty^  their  waters,  spent  dye,  etc.,  into  the 
streams,  and,  finally,  a  double  row  of  privies  built  partly  over  the 
water  add  their  quota  of  pollution  to  this  already  black,  filthy,  stink- 
ing stream  which  flows  through  the  midst  of  the  city  with  a  mean 
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velocity  (at  time  of  inspeetioD)  of  about  six  inches  per  second. 
The  bottom  and  sides  of  |he  river  are  thickly  covered  with 
deposited  filth,  wide  stretches  of  which  are  exposed  whenever 
(every  Saturday)  the  water  is  drawn  off  from  the  dams. 

The  execution  of  the  sewerage  works  described  above  will,  of 
course,  at  once  relieve  the  stream  from  pollution  within  the  city 
limits,  but  will  not  affect  the  insanitary  conditions  resulting  from 
the  deposited  filth. 

To  satisfactorily  deal  with  this  river,  it  will  be  necessary,  in  my 
opinion,  to  carry  out  the  following  works,  viz  : 

Jfirst  Remove  the  prison  dam  and  subjacent  rock  (if  any  be 
found)  to  a  level  6.9  feet  below  lip  of  dam  at  central  point. 

Second.  Construct  a  stone  revetment  or  retaining^  wall  on  each 
side  from  the  prison  dam  (No.  7)  to  dam  No.  8.  Tiiis  revetment 
to  be  built  with  batter  slope  of  1 :  1 ;  the  walls  to  be  parallel  and 
at  such  a  distance  apart  as  may  be  found  necessary  to  accommodate 
the  maximum  freshet. 

Third.  Secure  an  approximately  uniform  depth  corresponding 
to  what  now  prevails  opposite  the  shoe  manufactory  near  State 
street. 

Fourth.  Above  dam  No.  8  and  below  dam  No.  7,  construct 
dykes  by  piling,  or  earth  work  protected  by  rip-rap,  as  circum- 
stances may  require,  wherever  the  land  adjacent  to  the  stream  is 
drowned. 

The  effect  of  these  operations  will  be  to  somewhat  increase  the 
velocity  of  the  river  ;  to  prevent  formation   of   deposits  of  any 
kind  and  to  reclaim  certain  areas  of  land  on  each  side  of  the  river ; 
thus,  between  No.  8  dam  and  the  railroad  bridge,  a  strip  of  about 
ten   feet  in   width  would    be  at  the  disposal  of  the  city,  or   the 
abutting   owners,  as  the  case  may   be,    while   irom   the    railroad 
bridi^e  to  the  prison  dam,  a  very  wide  strip  —  fitly  to  100  feet  — 
would  be  reclaimed.     Aside  from  the  prison  dam,  these  works  will 
in  nowise  afiect  the  water  power  afforded  by  the  several  dams. 

In  the  event  of  the  city  authorities  being  unwilling  to  undertake 
the  whole  of  this  work  at  once,  it  will  be  well  to  understand  tbst 
parts  of  the  same  may  be  constructed  independently  of  the  refit 
and   without  prejudice  to  the  success  of  the  system  as  a  whole. 
That  which  requires  the  most  immediate  attention  is  the  coustnu^- 
tion  of  the  intercepting  sewers,  but  as  a  preliminary  to  that,  and. 
indeed  to  all  the  work,  a  complete  sewer  survey  should  be  ma^^ 
of  the  city,  and  from  this  all  questions  of  dimensions  of  sewers  ^"^^^ 
be  determined,  after  which  the  building  of  the  intercepting  tew^ 
the  removal  of  the  prison  dam  and  the  construction  of  tne  rer 
ments  should  be  undertaken  and  carried  to  completion.     Then 
new  sewers  are  built  let  them  be  in  continuance  of  the  system  a 
a  part  thereof. 
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Sewage  Disposal. 

After  the  sewage  has  been  collected  by  the  intercepting  sewers, 
it  may  be  disposed  of  in  one  of  three  ways,  as  follows,  viz: 
First,  Direct  discharge  into  Owasco  river.  Second.  Discharge 
by  irrigation  upon  a  sewage  farm.  Third.  Chemical  and  mechan- 
ical treatment. 

1.  Direct  Discharge  into  River. 

This  is  the  simplest  method  of  sewage  disposal  and  is  attended 
with  no  expense  whatever,  but  it  is  in  the  last  degree  unsatisfactory. 

Upon  ethical  grounds  it  is  certainly  improper  for  any  town  or 
city  to  pollute  a  stream  that  flows  past  or  through  other  towns  or 
cities  below  it.  Upon  sanitary  grounds  it  is  a  decidedly  dangerous 
practice,  since  besides  the  offensive  odor  or  appearance  of  the 
water  it  is  likely  to  be  charged  with,  or  at  least  to  contain,  morbific 
germs,  which  if  taken  into  the  system  by  drinking  the  water  may 
tliere  develop  into  serious  or  fatal  disease. 

The  typhoid  epidemic  at  Plymouth,  Pa.,  is  a  well  known  example 
of  the  point  in  question.  Another  substantial  objection  to  this 
method  of  sewage  disposal  is  this:  Deposits  of  hlth  will  form 
below  the  outfall  of  so  tenacious  a  character  that  the  spring  freshets 
will  be  unable,  wholly,  to  remove  them,  and  then,  too,  the  gases  of 
decomposition  given  off  from  these  deposits  will  quickly  kill  fish 
and  other  animals  inhabiting  the  river.  Much  has  been  said  and 
written  concerning  the  oxidizing  power  of  running  water,  but  the 
most  that  can  be  said  of  the  conclusions  is  that  oxidation  in  any 
considerable  degree  is  not  proven,  and  at  any  rate  no  effect  what- 
ever is  produced  upon  pathogenic  bacteria.  If  the  volume  of 
sewage  discharged  into  a  stream  be  very  small  as  compared  with 
the  volume  of  the  stream,  then  by  natural  dilution  the  sewage  will 
appear  to  be  destroyed  —  the  quantity  of  sewage  per  gallon  of 
water  taken  from  the  stream  diminishing  as  the  distance  from  the 
outfall  increases,  but  ever  more  and  more  slowly  until  a  point  is 
reached  beyond  which  no  change  in  the  chemical  character  of  the 
water  can  be  observed ;  this  amounts  to  saying  that  the  sewage 
rapidly  diffuses  at  first,  and  then  more  slowly,  until  throughout 
the  stream  the  quantity  of  sewage  per  gallon,  expressed  as  a  per- 
centage, is  the  same  as  the  percentage  of  the  flow  of  sewage  from 
the  outfall  to  the  flow  of  the  river  at  the  outfall.  The  only  argu- 
/nont  in  favor  of  this  method  of  sewage  disposal  is  its  cheapness. 

2.  Irrigation  on  Sewage  Farm. 

The  object  of  this  process  is  twofold :  To  dispose  of  the  sewage 
rMd  io  utilite  its  fertilizing  properties.  To  this  end  the  sewage  is 
^'^ciucted  to  a  farm  of  sutKcient  area  —  about  one  acre  to  200  of 
elation  —  lying  nearly  level.  From  the  mouth  of  the  inter- 
ing  sewer  a  number  of  trenches  called  '' carriers"  are  extended 
^    ^^  level,  as  nearly  as  possible,  over  the  farm  so  as  to  divide  it 
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into  approximately  eqnal  strips.  Secondary,  and  it  maj  be  tertiiiy 
sjBteins  of  trenches  are  connected  with  the  carriere,  still  lirtbcr 
subdividing  tlie  land  into  strips  varying  iu  width  from  forty  feet 
in  the  case  of  loamj  and  gravelly  soils  to  eighty  feet  in  e*ae  of 
clay  soil).  The  strips  require  to  slope  from  the  trench  on  oA 
side  to  a  furrow  iu  the  center,  the  slope  being  1 :  20  for  loam  ud 
gravel  and  1 :  iO  for  clay.  The  whole  strip  is  to  be  cuUivsEed  — 
preferably  for  garden  truck.  By  means  of  movable  dams,  shaped 
like  and  about  as  large  again  as  a  common  spade,  the  flow  of  sew- 
age in  the  secondary  trencnes  is  controlled,  the  general  custom  bang 
to  irrigate  every  alternate  strip  for  one  or  two  days,  and  then  to 
turn  the  stream  on  the  other  strips  for  an  equal  period  ot  tim&  A 
simple  system  of  eub-drainage  is  required  to  prevent  BaturatioD  of 
the  soil,  and  tlie  elEueut  may  be  tnmed  directly  into  the  rirer 
without  fear  of  pollution. 

In  practically  carrying  out  Buch  a  system  as  iust  described,  it  ta 
better  tor  the  corporation  to  purchase  the  necessary  land  and  then 
to  rent  the  laud  to  market  gardeners.  A  sewage  farm  will  not  in 
general  command  as  high  a  rental  as  other  land,  because  the  seirise 
must  be  received  constantly,  and  this  is  ot  conrse  an  obstacle  to  tne 
preparation  of  the  land  for  crops.  In  winter  all  dams  are  remoTed 
and  the  sewage  allowed  to  flow  continnously  over  al)  parts  of  tlie 
farm.  No  trouble  has  been  experienced  in  other  places  of  the 
latitude  of  central  Kew  York  in  the  winter  disposal  of  sewage  b; 
irrigation. 

The  following  table  compiled  by  S.  M.  Gray,  city  engineer  of 
Providence,  R.  I.,  gives  the  amount  of  land  in  use  in  severil 
European  cities : 


TOWN. 

PopuUtlOD. 

°"JE^" 

s™: 

PopnU- 

liunp«r 

I»r«:re. 

Soil 

Croydon 
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ilomlooo 

1 

i 

m 

400 

ma 
m 

60 

•s 

'its. 

Ponu. 

Oifont  

pSmu. 
Cl«j. 

3.   Chemical  and  Mechanical  Treatments. 

There  are  several  methods  of  treating  sewage  with  chemicals, 
some  of  which  are  patented  and  others  free  to  the  pnblic.  I  shall 
mention  but  one  method  in  this  report,  for  the  reason  that  the  others 
are  either  not  sufficiently  tested  or  else  are  too  expensive  in  their 
application.  The  method  to  be  described  has  been  adopted  by  the 
city  of  Providence,  R.  I.,  and  consists  in  adding  to  the  sewage  a 
"  mixture  of  crude  sulphate  of  ammonia,  proto  sniphate  of  iron  (cop- 
peras, or  green  vitriol)  and  lime."   After  mixing,  the  sewage  is  mn 
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into  a  precipitating  tank  capable  of  holding  a  storm  discharge  of 
twentj-foar  honrs,  and  when  filled  is  allowed  to  rest  for  nearly  a 
day,  or  while  a  second  tank  is  filling.  The  clear  snpernatant  fluid 
istlien  drawn  off  and  turned  into  the  river,  after  which  the  sludge 
or  precipitated  material  is  forced  from  the  tanks  into  a  press  which 
sqaeezes  oat  nearly  all  the  water  and  leaves  a  solid  inodorous  cake 
wnich  may  be  sold  as  manure. 

The  estimated  cost  of  the  Providence  precipitation  works,  with 
a  population  of  300,000  is  $629,512.00,  hence  for  Auburn,  with  a 
probable  population  of  30,000,  the  estimated  cost  would  be  $62,950, 
or  say  $63,000. 

I  have  not  at  my  command  the  necessary  data  to  decide  between 
the  second  and  third  methods  of  sewage  disposal  at  Auburn  but, 
other  things  being  equal,  am  strongly  in  favor  of  the  method  by 
irrigation.  That  is  to  say,  if  the  necessary  quantity  of  land  and  of 
suitable  kind  can  be  purchased  for  a  reasonable  price,  and  not  too 
far  below  the  city,  then  the  best  interests  of  the  corporation  will  be 
Bnbserved  by  adopting  this  method  of  intermittent  downward  filtra- 
tion by  irrigation  with  cultivation  of  the  land. 

I  recommend  that  the  common  council  of  Auburn  be  advised  to 
enact  a  series  of  plumbing  regulations  governing  the  sizes  of  mater- 
ials used  for  soil  pipes,  waste  pipes,  bouse  sewers,  etc.,  as  being 
necessary  to  the  satisfactory  and  economical  maintenance  of  the 
sewer  system. 

All  of  which  is  respectfully  submitted, 

RICHARD  PRESCOTT, 

Sanitary  Engineer, 
478  Broadway,  Albany,  N.  Y. 
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REPORT  ON  THE  PURITY  OF  ICE  FROM  ONONDAGA 
LAKE,  THE  ERIE  CANAL  AT  SYRACUSE  AND 
FROM  CAZENOVIA  LAKE. 

To  Lkwis  Baloh,  M.  D.,  Secretary  of  the  State  Board  of  Health  : 

SiK — The  qnoBtion  of  the  purity  of  the  ice  ot  Onondaga  lake 
having  been  referred  to  me,  I  took  occasion  at  the  meeting  of  the 
sanitary  committee  at  Syracuse,  on  December  eighth,  to  have  a 
hearing  of  all  parties  interested  in  the  matter.  Ice  for  the  use  of 
Syracuse  is  furnished  by  several  parties.  Messrs.  Sawmiller, 
Knapp,  Listman,  Gee  Brothers  and  others,  are  among  the  ice 
dealers. 

Ice  tor  city  use  is  cut  from  Onondaga,  Oneida,  Cazenovia  and 

CSayu^a  and  other  lakes  and  from  several  points  on  the  Erie  canal. 

Jt  appears  that  the  city  board  of  health,  on  the  recommendation 

f    Dr.  Englehardt,  forbade  Messrs.  Sawtniller  Bros.,  from  selling, 

^^    purposes  where  it  comes  in  direct  contact  with  food  or  drink, 

ice  cut  from  Onondaga  lake.     This  firm  complained  that  such 

ion  was  unjust,  as  the  ice  sold  by  them  was  pure  and  no  more 

*X  to  sanitary  condemnation  than  much  of  the  other  ice  sold 

ihe  city. 

^he  reonest  for  an  examination   of  the  subject  by  the  State 

ird  of  Health  comes  from  the  city  board  of  health  of  Syracuse. 

id  already  made  personal  examination  of  the  sanitary  condition 

X"~xiost  oi  the  waters  flowing  into  the  south-east  end  of  Onondaga 

^^.     Such  additional  knowledge  as  was  needed  I  obtained  from 

Y^esses  at  the  hearing  on  December  eigiith.    The  principal  stream 

^3 ring  Onondaga  lake  in  the  city  of  Syracuse  is  Onondaga  creek 

>    which  flow  all  t)ie  principal  sewers  of  the  city.    An  examination 

I  je  condition  of  this  stream  proves  that  its  waters  are  very  grossly 

I  tited.     Bear  Trap  creek,  another  important  afliuentof  the  lake, 

»"obably  comparatively  pure. 

^  tiondaga  is  a  small  but  deep  lake.     A  large  proportion  ot  its 

iir  is  derived  from  Onondaga  creek.     The  ice  of  the  lake  being 

^  from    wat^r   polluted  with   sewage   is,    therefore,    open    to 

icion  ;  but  no  positive  judgment  could  be  made  ot  the  dtyree 

ollution  o\  the   ice  without  a  series   ot  analyses   of  samples 

from   the  lake  at  properly   selected    points,  and    analyses  of 

les  of  the  water  trom  the  points  where  the  ice  was  cut  were 

lecessary. 

tlierefore,  advised  that  the  committee  recommend  the  city 
of  health  of  Syracuse  to  have  a  specimen  of  ice  cut  at  the 
where  Onondaga  creek  enters  the  lake,  another  specimen 
tousand  teet  north  of  this  point,  another  two  thousand  teet 
vest   of  the    last    point,  and  two  more  specimens   within 

embly,  No.  37.1  10 
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the   next  uiile  in  a  north-westerly  direction,  and  that  speciniois  ^^ 
the  water  of  the  lake  be  taken  at  the  points  where  the  ice  was  c^^ 

In  partial  accordance  with  these  recotniuendations  specimens  ^^ 
ice  and  water  were  taken  from  three  points  in  Onondaga  lakCjO*^^ 
in  the  wide  water  of  the  canal  at  the  JFoot  of  Cherry  street,  and  tl*^ 
other  in  the  center  of  Cazenovia  lake,  300  feet  from  the  east  sha^"^ 
and  in  thirty  feet  of  water. 

These  specimens  of  ice  and  water  have  been  analyzed  by  ProfesstO'' 
Willis  G.  Tucker  of  Albany,  one  of  the  analj'sts  of  the  State  Board 
of  Floalth  and  a  biological  examination  made  by  Dr.  Wm.  Eailes- 

Hcfore  attempting  to  discuss  these  results  it  will  be  necessary  to 
settle,  it  possible,  certain  general  questions  concerning  the  relations 
of  impure  ice  to  health. 

Relations  of  Impose  Ice  to  Health. 

There  is  a  popular  impression  that  water  in  freezing  purifies 
itself;  and  for  this  reason  man}'  streams  and  ponds  throughout  the 
country  are  used  for  cuttinjr  ice  tor  domestic  supply  that  would 
be  considered  untit  for  furnishing  wholesome  drinking  water. 
The  lirst  question,  therefore,  that  arises  in  connection  with  thin 
matter,  in  the  minds  ot  the  people,  is  this  :  Can  ice  from  contam- 
inated water  cause  sickness  ?  This  is  best  answered  by  refereDce 
to  the  experience  of  competent  observers. 

The  European  records,  from  which  so  much  of  sanitary  knowl- 
edge is  drawn,  are  silent  on  this  point  because  ice  has  there  been 
so  little  used,  and  because  the  ice  supply  of  that  region  is  largely 
brought  from  America  and  the  far  north.  In  the  United  States 
the  attention  of  the  medical  profession  seems  not  to  have  been 
directed  to  impure  ice  as  a  possible  source  of  disease  until  1875, 
when  a  mild  but  well  marked  epidemic  occurred  at  Kye  Beach, 
N.  n.,  which  was  very  thoroughly  investigated  b}^  Dr.  A.  H. 
Nichols  of  Boston,  and  the  results  fully  reported  to  the  State  Board 
of  Health  of  Massachusetts.  The  proof  was  unusually  conclusive 
that  the  epidemic  disturbance  of  the  digestive  organs  was  dne  to 
ice  cut  from  a  shallow  pond  sontaining  a  large  amount  of  decom- 
])08ing  organic  matter.  In  appendix  ''A"  will  be  found  the  fnll 
report  of  this  case,  which  is  remarkable  alike  for  being  the  first  one 
on  record,  the  most  complete  in  its  investigation,  and  the  most 
conclusive  in  its  proof  that  ice  frozen  from  polluted  water  may 
cause  disease. 

In  the  American  Journal  of  Medical  Science,  January,  187S, 
Dr.  C.  Smart,  Assistant  Surgeon,  TJ.  S.  A.,  published  the  results  of 
a'most  interesting  investigation  on  **  Mountain  Fever  and  Malarious 
Water,"  in  which  he  traced  tlie  origin  of  mountain  fever  to  the 
melting  snow  water  in  the  Rocky  Mountain  streams  and  inferred 
that  the  germs  of  this  typho-malarial  fever  were  brought  down 
from  the  atmosphere  by  the  snow,  and,  remaining  frozen  during 
the  winter,  passed  into  the  streams  with  the  melting  snows  in  Mayi 
June  and  early  July, 
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79  an  epidemic  dysentery  occurred  in  the  village  of  Wash- 
Conn.,  which  was  investigated  by  Dr.  Orlando  Brown 
field,  and  Dr.  J.  H.  Raymond  ot  Brooklyn.  The  ice  used 
Dersons  attacked  was  from  a  small  and  much  polluted  stream, 
ilysis  of  the  ice  itself  showed  it  to  be  grot^sly  contaminated, 
er  origin  being  found  tor  the  epidemic,  which  was  limited 
)  who  used  the  impure  ice,  the  ice  was  pronounced  to  be 
ise  of  the  dysentery.  The  case  as  reported  by  the  State 
)f  Health  of  Connecticut  is  given  in  Appendix  "  B." 
e  Report  of  the  Connecticut  Board  for  1882  an  isolated  case 
oid  is  reported  where  a  private  ice  supply  was  cut  from  a 
hich  had  received  through  a  drain  the  dejecta  of  a  typhoid 

The  details  as  reported  are  given  in  appendix  ''  C." 
)pendix  "D  "  is  given  a  quotation  from  the  Report  of  the 
ticui  State  Board  of  Ileaith  for  1880,  stating  that  several 
.  cases  of  enteric  trouble  and  one  death  were  reported 
that  3'ear  as  due  to  free  use  of  sewage  polluted  ice. 
epidemic  ot  typhoid  fever  at  Plymouth,  Penn.,  in  the  spring 
5,  was  investigated  by  many  competent  experts,  and  the 
d  conclusion  was  that  the  epidemic  was  caused  by  the 
of  a  typhoid  patient  being  thrown  out  upon  the  snow  near 
ik  of  a  reservoir,  from  which  part  ot  the  town  is  supplied 
iter.  The  germs  ot  the  disease  remained  frozen  until  the 
thaw,  when,  with  the  melting  snow,  they  passed  into  the 
ir. 

)pendix  "  E  "  I  have  brought  together  quotations  from  a 
*  of  recognized  authorities  which  show  that  the  best  sanitary 
ties  in  this  country  are  now  convinced  that  ice  from 
d  water  has  caused  disease. 

ough  the  cases  quoted  above  vary  very  much  in  the  com- 
ss  of  the  proof  that  impure  ice  caused  the  disease  in  ques- 
et  after  a  careful  review  of  all  the  ta(its  reported,  and 
opinions  of  experts,  it  must  be  concluded  that  ice  from 
i  water  has  been  the  cause  of  disease^  varying  in  intensity 
lild  disturbances  of  the  digestive  organs  to  fatal  dysentery 
plioid  fever. 

hen,  ice  may  be  the  carrier  of  disease,  the  next  important 
n  to  be  considered  is : 

HAT   Extent  Does   Water   in   Freezing    Free  Itself  of 

Impurities  'i 

First  as  to  Chemical  Impurities. 

1  the  purpose  of  determining  to  what  extent  water  in  freez- 
es itself  from  dissolved  organic  matter,  Dr.  C.  P.  Pengra,  of 
Michigan,  made  in  1882  a  series  of  experiments  with  various 
ns  of  crystalloids  and  colloids.  The  solutions  of  urea,  grape 
md  arsenic  in  freezing  were  purified  of  from  forty  to  fifty- 
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five  ])er  cent  of  the  organic  inatlcr.  The  ice  trom  solntionft  of 
alhiiinen  was  ])uriiied  of  twenty  per  cent  of  the  organic  matter  in 
the  water. 

Experiments  by  Prof.  S.  P.  Sharpies,  of  Boston,  in  1879,  on  tlie 
water  and  ice  from  three  ponds,  and  one  mnch  polhited  pond  hole 
near  a  slau^hter-houdc,  tihow  the  ice  from  the  ponds  to  have  con- 
tained Jt'rom  seventeen  to  forty  per  cent  oi  the  "  free  and  albn- 
minoid  ammonia,^'  found  in  the  water  from  which  it  was  frozen, 
while  the  ice  from  the  mnch  polluted  pond  hole  had  only  eight  per 
cent  of  the  organic  impurity  of  the  water.  The  details  of  these 
invesiigations  are  given  in  appendix  '*  F." 

In  the  ctise  of  Bye  Beach,  the  water  from  the  contaminated  ice, 
when  analyzed  after  filtering,  so  as  to  measure  only  the  organic 
matter  in  solutio^n^  contained  of  ''free  ammonia  .0231,  while  the 
water  from  the  pond  contained  .0197,  Of ''albuminoid  ammouia'* 
the  amounts  were  .0165  and  .0597.  From  this  it  would  appear 
that  the  ice  contained  twenty-five  ])er  cent  of  the  d'Ui$olve<i  organic 
impurities  ot  the  watei\  but  this  is  somewhat  uncertain  as  the  ice 
was  cut  from  the  pond  in  winter  and  the  water  for  analysis  was 
taken  the  following  summer. 

In  the  case  ot  the  Pittsfield  ice  supply,  given  in  appendix  *'E,'' 
the  pond  water  seems  to  have  contained  ot  "  free  ammonia  "  abuat 
.020,  and  the  ice  from  it   .007.     Of  ''albuminoid  ammonia," tli© 
water   .015  and  the  ice   .0013.     All  of  the  fractions  here  giveu 
denote  parts  per  100,000. 

The  table  of  analysis  of  Onondaga  lake  waters  and  ice  her<^ 
after  given  shows  approximately  the  following  results : 

Onoudmja  Lake, 


I 


Water 

Ice 

Percentage   ot   organic   impurity    re- 
tained in  ice 


Free  ammonia  in 
parts  per  100,000. 


.0252 
. 0032  • 

12  per  cent. 


Albnmiooid 
ammonia- 


.011  - 
.001 

10  per  ccnc- 


The  analyses  ot  water  and  ice  from  the  canal  show  that  the  ic=^' 
contains  about  twenty  per  cent  of  the  dissolved  organic  impurity 
the  water,  and  from  Cazenovia  lake  the  ice  retains  about  twenty-oa  ^ 
per  cent  ot  the  dissolved  organic  matter  in  the  water. 

These  tacts  prove  conclusively  that  water  in  freezing  frees  itaft  ^ 
of  only  a  part  ot  the  organic  matter  dissolved  in  it;  and  that '^^^'^ 
tnay  cofUaiu  from  ten  to  eighty  per  cent  of  organio  impurw^^ 
in  solution  in  the  water  trom  which  it  was  frozen. 
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iMPrRiTiKs  IX  Su8pp:nsion  in  Watkr. 

BeBides  the  organic  matter  dissolved  in  water  it  may  ooiita 
very  large  amount  of  organic  matter  in  Husperiftion, 

In  the  Rye  Beach  case  it  appeared  tliat  only  about  twenty  \ 
cent  of  tlie  impurities  in  the  ice  Iiad  been  in  solution  in  the  wat< 
Four  times  as  much  suspended  organic  matter  had  l»een  caught 
the  ice  in  freezing.  Before  filtering,  the  water  from  the  ice  c< 
tHined  of  albuminoid  ammonia  .0704,  and  only  .0165  after  filterlr 

In  Appendix  "  G  "  is  quoted  from  the  Report  of  the  State  Boa 
of  Health  of  New  Hampshire  for  1882,  an  account  of  the  polluti< 
o\  the  water  and  ice  or  the  Ammonoosuc  river,  for  twenty  mi 
below  the  tanneries  and  glove  factories  of  Littleton.  Ice  cut  t 
miles  below  Littleton  contain  so  much  hair  and  so  many  particl 
of  flesh,  that  in  melting  a  large  cake  of  it,  an  intolerable  (»dor  won 
be  produced.  Hair  was  visible  in  the  stream  twenty  miles  beU 
the  tanneries. 

Ice  may^  therefore^  he  gronaly  polluted  hy  organic  matter  foati 
in  tlie  water  from,  which  it  was  frozen. 

Purification  from  Living  Organisms. 

Chemical  analysis  can  determine  only  a  part  of  the  impurities 

ice   or   water.      The   micro-organisms   which   swarm    in   pollut 

waters  can  be  detected  only  by  the  expert  biologist  working  wi 

the   microscope.     While  many  of  these  organisms  are  harmless 

health,  others  are  endow^ed  with  powers  terribly  destructive  to  li 

Some  SIX  or  seven  of  the  zymotic  diseases,  and  possibly  consun 

tion,  have  been  proven  to  be  caused  by  various  species  of  bacter 

Tiding   plants,  whose  miniite  spores  may  float  by  myriads  in  i 

aw*   water,  invisible  except  through  the  higher  powers  of  the  mici 

fl&^i^pe,  and   undiscoverahle  by  chemical  analysis.     Their  powers 

9^  S  f-multiplication  are  so  great  that  tiiey  may  increase  a  million  fc 

h  ^  tew  hours. 

och's  researches  have  shown  that  the  bacillus  which  produc 

^atic  cholera,  thrives  in   water  under  favorable  conditions  a 

Itiplies  itself  in   untold   numbers.     English  sanitary  observe 

e  long  held  as  the  result  ot  their  experience  that  water  was  t 

carrier  of   cholera  and  typhoid  fever.     Experience  in  tl 

ntry  has  been  the  same.     In   both  Europe  and  America  the 

many  cases  on  record  to  show  that  an  extremely  small  (|nanti 

^e  dejecta  of  a  typhoid  or  cholera  patient  may  intusc  the  pois 

ugh  millions  of  gallons  of  water,  and  spread  ])estilence  throu< 

mmunity.     There  is  every  reason  to  suppose  that  this  proluil 

-w        -'®'*  5"  minute  quantities  of  typhoid  and  cholera  j)ni8on  to  fatal 

^  O^lute  comparatively  large  bodies  of  water  is  due  to  the  action 

V    ^Xving  organism,  multiplying  itself  under  favoral)le  conditio 

^V\h  marvelous  rapidity.     That  they  do  not  alwa3*s  so  multiply 

106  to  conditions  of  which  little   is  understood.     Sometimes  it 
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probable  that  one  class  of  bacteria  destroys  another.  SometimeB  the 
proper  food  and  temperature  for  the  development  of  the  plants  are 
not  present.  The  disease-producing  germs  are  known  to  exist  iu 
great  numbers  in  the  excreta  of  persons  suffering  from  a  specific 
disorder.  Hence  it  is  that  sewage  is  beh'eved  to  be  so  dangerous  a 
menace  to  any  water  supply.  In  every  city  there  are  many 
patients  suffering  from  infectious  diseases,  the  specific  germs  of 
which  must  pass  into  the  sewers,  where  heat,  moisture,  darkness 
and  the  presence  of  ammonia,  furnish  conditions,  under  which  most 
bacteria  thrive.  When  these  pathogenic  germs  are  carried  out  into 
a  stream  or  lake,  they  may  either  remain  dormant,  be  destroyed,  or, 
under  peculiar  and  favorable  conditions,  they  may  multiply  enor^ 
mously  and  render  the  water  extremely  dangerous  for  drinking. 
Experience  has  shown  that  a  sewage  contaminated  water  supply 
usually  comparatively  harmless,  may  suddenly,  owing  to  some 
unknownchaiige  of  conditions,  become  the  carrier  of  the  seeds  of 
a  fatal  epidemic. 

For  tiiis  reason  all  water  known  or  liable  to  contain  the  spec- 
ifice  germs  of  disease  is  now  considered  unfit  for  potable  purposes 
if  a  better  can  be  had.  This  conclusion  has  been  recognized  by  the 
law-making  power  of  the  State  and  a  statute  enacted  to  "  Protect 
Public  Water  Supplies  from  Sewage  Pollution." 

Regarding  ice,  the  question  then  arises,  does  water  in  freezing 
free  itself  from  living  organisms,  and  will  such  organisms  if  frozen 
into  ice  have  their  vitality  destroyed  ? 

The  experiments  of  Dr.  C.  II.  Pengra,  given  in  Appendix  "  H," 
show  that  under  the  conditions  which  he  produced  in  his  laboratory, 
the  ice  contained  ten  per  cent  of  the  living  organisms  which 
occurred  in  the  water  from  which  the  ice  was  frozen. 

In  the  same  Appendix  will  be  found  Prof,  l^idy's  account  of 
his  finding  in  ice,  used  for  domestic  purposes,  "worms,  immature 
anguillulas,  and  a  number  of  rotifer  vulgaria,  all  living^ 

Prof.  Kcndrick,  of  Glasgow,  made  a  number  ot  experiments  to 
determine  whether  solutions  could  be  sterilized  by  freezing.  "The 
organic  fluids  were  exposed  to  temperatures  more  than  120  degrees 
below  0  deg.  F.,  but  on  thawing  they  were  found  to  contain  living 
organisms  still." 

Ice^  thtirefore^  h  pronen  to  contain  a  consid£7*able  percentage  of 
the  haoteria  irhirk  ^nere  in  the  wafer  from  which  it  was  frozen^  and 
the  vitality  of  inauy  of  ttiei^e  mujanisins  is  not  destroyed  hy  the  pro- 
cess of  freezing. 

Conclusions  Respecting  Ioe  Pollution. 

The  facts  above  given  warrant,  it  is  believed,  the  following 
conclusions : 

Fird.  Ice  trozen  from  impure  water  has  caused  illness. 
Sfrond.  Ice   may   contain   from  eight  to  ten    per   cent  of  the 
organic  matter  dismlved  in  the  water  from  which  it  was  frozen. 
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Third.  Ice  may  contain,  in  addition  to  the  dissolved  impurities, 
a  very  large  amount  of  organic  matter  which  had  been  an^yended 
or  floating  in  the  water  before  freezing. 

FovHh.  Ice  may  contain  living  animals  and  plants  from  the 
Bize  of  visible  worms  down  to  the  minutest  spores  of  bacteria  and 
the  vitality  of  these  organisms  be  unaffected  by  freezing. 

The  Ice   of  Onondaga  Lake,  the   Erie  Canal   at   Syracuse 

AND   CaZENOVIA   LaKE. 

Onondaga  Creek, 

The  city  of  Syracuse  is  situated  at  the  south-east  end  of  Onon- 
daga lake,  which  extends  to  the  north-west  nearly  five  miles.  The 
breadth  of  the  lake  is  from  one-halt  to  three-quarters  of  a  mile. 
At  a  short  distance  from  the  sliore  the  lake  is  quite  deep  at  the 
south-west  end.  The  great  body  of  the  water  in  this  upper  end  of 
the  lake  comes  from  Onondaga  creek,  a  large  stream  wiiich  enters 
near  the  south-east  corner.  The  course  of  the  creek  for  the  last 
three  miles  is  through  the  city  of  Syracuse,  where  all  the  sewers 
empty  into  it.  The  flow  oi  the  stream  is  probably  from  ten  to 
twenty-five  million  gallons  per  diem,  and  its  fall  through  the  city 
about  one  foot  per  thousand.  In  examining  the  banks  of  the  creek 
December  9,  1884,  I  observed  that  so  much  sewage  was  then 
poured  into  the  stream  that  deposits  of  filth  were  forming  on  its 
banks  and  in  its  channels.  The  slight  fall  and  reduced  summer 
flow  render  the  current  sluggish  and  incapable  of  carrying  away  the 
greater  part  of  the  solids  that  come  down  with  the  sewage.  They 
are,  therefore,  deposited  on  the  bottom  and  sides  ot  the  creek. 
Several  causes  are  acting  to  make  the  stream  fluctuate.  Tins  rise 
and  fall  of  the  water  tends  to  alternately  spread  the  sewage  over 
the  banks  and  shallows  of  the  channel,  and  then,  with  the  subsidence 
of  the  water,  to  expose  it  to  the  action  of  the  sun  and  air. 

At  the  time  of  my  inspection  there  was  a  margin  of  from  one  to 
four  feet  wide  of  black,  putrefying  organic  matter  exposed  along 
the  shores.  At  places  the  organic  matter  in  the  bed  of  the  creek 
is  undergoing  rapid  decomposition  and  giving  off  the  gases  of 
putrefaction  which  rise  in  bubbles  to  the  surface. 

Probably  5,000,000  gallons  of  sewage  are  daily  poured  into 
Onondaga  creek,  which,  in  time  of  low  water,  is  liable  to  have  a 
flow  of  not  over  10,000,000  gallons  per  diem.  The  whole  flow  of 
the  stream  is  thus  converted  into  dilute  sewage,  from  which  the 
heavier  matter  is  deposited  when  the  current  is  sluggish,  while  the 
remainder  flows  a  mile  below  into  Onondaga  lake.  In  time  of 
flood  apart  of  the  decomposing  filth  of  the  channel  is  scoured  out 
and  carried  down  into  the  lake  there  to  be  deposited  and  continue 
the  process  of  putrefaction.  Probably  two-thirds  of  the  water  of 
the  upper  half  ot  the  lake  flows  in  from  this  open  sewer  ot 
Onondaga  creek. 
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Water  Analyses. 

In  the  following  tables  are  ^iven  the  analyseB  of  Bpeeimens  of 
ice  and  water  taken  from  the  same  spot  at  the  some  time  for  the 
sake  of  comparison.  They  were  taken  by  an  officer  of  the  city 
board  of  healtli  from  points  where  ice  was  being  cut  for  the  aevcnl 
dealers  named,  as  is  certified  by  the  affidavit  given  in  appendix 
"I.*'  In  appendix  *'J"  is  given  the  report  of  Dr.  Willis  6. 
Tucker,  the  chemical  analyst. 

Specimen  No.  3  was  taken  about  1,500  reet  irom  the  mouth  ot 
Onondaga  creek  and  1,200  feet  from  the  shore;  No.  1   was  takiti 
3,000  feet  from  the  mouth  of  the  creek  and  1,200  feet  from  the  shore; 
No.  2  is  from  a  point  two  miles  from  the  month  of  the  creek  and 
600  feet  from  the  shore. 

It  may  be  said,  with  reference  to  the  biological  examination^  that 
the  method  used  of  adding  some  of  the  water  to  be  tested  to 
sterilized  gelatine  and  noting  the  time  when,  owing  to  the  develop- 
ment of  bacteria,  the  gelatine  begins  to  liquefy  and  the  extent  of 
the  liquefaction  on  different  days,  does  not  give  a  true  measure  of 
the  number  of  micro-organisms  in  water,  for  of  the  forty-nine 
species  of  bacteria  described  by  Dr.  James  Eisberg  in  his  Bakterio- 
logische  Diagnostik,  only  fifteen  species  liquefy  gelatine.  Among 
those  which  do  not  liquefy  gelatine  is  the  organism  which  is  sup- 
posed to  be  the  cause  of  typhoid  fever.  The  liquefaction  method, 
while  it  is  sufficiently  accurate  for  determining  approximately  the 
relative  numbers  of  bacteria  in  the  water  and  ice,  is  not  a  measure 
ot  the  absolute  number.  The  results  indicated  by  it  would, 
however,  he  too  small  rather  than  too  large. 

As  regards  the  large  amount  of  chlorine  shown  by  the  chemical 
analyses,  it  is  due  principal!}^  to  the  water  of  the  salt  wells  which 
runs  into  tlie  lake. 
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Report  of  Btolooical  Examination,  Fatholuoical  Laboratokt, 
Albaht  Medical  College. 

Secretary  State  Board  of  JJeaU/i  : 

Dear  Sir.  —  Upon  biologicHl  analysis  of  samples  of  waters  and 
ices  sent  from  Syracuge,  N.  Y.,  I  would  report  as  follows: 
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All  tlie  above  Hainples  of  water  and  ice,  sliow  the  presence 
of  bacteria  in  great  abundance;  freezing  does  not  doetrov  or 
remove  tliem,  but  retards  tlieir  growth  iioinewliat.  Biologically 
coiiBidercd,  all  the  above  sauiplcfi  would  be  ranked  as  unsafe  wateni 
for  potable  purposes. 

WM.  IIAILES,  M.  D. 

The  chemical  analyses  above  given  tthow  that  the  waters  from 
each  ]Hiint  in  Onondaga  lake  are  ]>ulluted  as  well  ai:  that  from  tlie 
canal.  The  following  are  the  amounts  <jt  free  and  albuminoid 
ammonia  in  the  lake  xamples  arranged  according  lo  their  nearness 
to  the  month  of  Onondaga  creek. 

Frrt  Albomloolil 

Ariiuiuiila.        Ammoala. 

No.  3.     1,50(1  feet  from  cretik 

No.  1.     3,000  feet  troni  CTOtjk 

No.  2.  10,000  feet  troni  eretjk 
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There  seems  little  to  choose  between  them  on  chemical  gronnds. 
Thej  are  all  polluted,  and  from  the  sanitary  survey  above  reported 
the  polluting  matter  is  known  to  be  largely  sewage. 

The  analyses  of  the  ice  show  that  the  ice  of  Onondaga  lake 
contains  probably  from  ten  to  twelve  per  cent  of  the  sewage 
impurities  dissolved  in  the  same  quantity  of  unfrozen  water  of  the 
lake.  Arranged  in  the  order  of  nearness  to  Onondaga  creek  the 
ice  samples  stand  as  follows : 

Free  Albamlnoid 

AmmoniA.       Ammonta. 

No.  3.    1,500  leet  from  creek 0027         .0010 

No.  1.    3,000  feet  from  creek 0020         .  0010 

No.  2.  10,000  feet  from  creek 0053         ,0010 

There  is  little  to  choose  between  them  on  chemical  grounds, 
although  that  most  distant  from  the  creek  has  the  largest  amount 
of  free  ammonia. 

While  the  ice  has  freed  itself  from  ninety  per  cent  of  the  soluble 
filth  of  tlie  water  from  which  it  was  frozen,  ten  per  cent  of  the 
dissolved  sewage  is  retained  in  the  ice.  The  ice  of  the  whole  lake 
is,  probably,  to  that  extent  sewage  polluted. 

But  it  contains,  also,  matter  far  more  dangerous  than  that  in 
solution  and  detectable  by  chemical  analysis.  The  biological  exam- 
ination shows  the  presence  of  bacteria  in  great  abundance  in  the 
water  and  in  the  ice.  Here,  again,  there  is  so  little  to  choose 
between  the  various  samples  that  Dr.  Hailes  pronounces  them  all 
as  unsafe  for  potable  purposes. 

It  is  by  some  contended  that  wholesome  waters  may  contain 
large  numbers  of  bacteria.  This  is  probably  true,  because  many 
species  of  bacteria  are  harmless.  But  where  great  numbers  of 
bacteria  are  found  in  waters  coming  from  a  source  known  to  supply 
large  quantities  of  disease- producing  or  pathogenic  species  or  their 
spores,  then  the  presence  of  numerous  micro-organisms  is  strongly 
indicative  of  danger. 

Conclusions. 

From  such  clear  and  positive  evidence  but  one  conclusion  can  be 
reached.  Onondaga  lake  is  contaminated  with  sewage,  and  this 
contamination  will  continue  to  increase.  The  water  contains 
numerous  bacteria  or  their  spores.  The  sewers  of  Syracuse  are 
bringing  down  into  the  lake  great  numbers  of  these  micro  organ- 
isms. Among  them  is  a  varying  percentage  of  pathogenic  germs. 
The  ice  of  the  lake  in  freezing  takes  up  a  portion  of  the  bacteria 
brought  down  by  the  sewers.  It,  therefore,  doubtless  contains  its 
proportion  of  the  disease-producing  germs  from  the  Syracuse 
sewers  This  cannot  but  be  harmful  to  some  susceptible  ])ersons  at 
all  times,  while  under  certain  unknown  conditions  they  may  rapidly 
multiply  or  increase  in  virulence  and  spread  disease  and  death 
throughout  the  community. 
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The  danger  from  Onondaga  ice  is  certainly  real  and  increaring. 
Syracnse  can  obtain  an  ample  supply  of  ice  of  nnqnestioned  pnrity 
from  other  points  within  reach  of  the  city.  I  am,  therefore,  of  the 
opinion  that  the  ice  from  Onondaga  lake  should  not  be  osed  for 
any  purposes  where  it  is  liable  to  come  in  contact  with  food 
or  drink. 

Wide  Watkr  of  Erie  Canal  at  Straousr. 

Chemical  analysis  shows  the  water  of  the  canal  to  be  impure, 
and  from  inspection,  the  impurities  are  known  to  be  from  hunuip 
rather  than  trom  natural  sources.  The  canal  ice  contains  some 
twenty  per  cent  of  the  organic  impurity  of  the  water  from  which  it 
was  trozeu.  Both  water  and  ice  contain  numerous  bacteria  or 
their  spores.  As  better  can  be  had  there  seems  no  good  reaaon 
why  this  ice  should  be  used  tor  potable  purposes. 

Cazenovia  Lake. 

Chemical  analysis  shows  the  water  of  Cazenovia  lake  to  contiin 
less  than  half  the  '^free  and  albuminoid  ammonia^' in  the  canal 
and  only  one-third  of  that  in  Onondaga  lake.  While  both  the  ice 
and  water  of  the  lake  are  shown  to  contain  numerous  bacteria, 
there  is  no  evidence  submitted  to  me  to  prove  that  these  bacteria 
or  spores  are  from  dangerous  eources. 

There  does  not,  therefore,  in  my  judgment  appear  to  be  sufficient 
evidence  to  condemn  the  use  of  ice  trom  Cazenovia  lake. 

Respectfully  submitted, 

JAMES  T.  GARDINER. 

Coiisvlting  Engineer. 


1 
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APPENDIX  *'A." 

REPORT  ON  AN  OUTBREAK  OF  INTESTINAL  DIS- 
ORDER,  ATTRIBUTABLE  TO  THE  CONTAMINATION 
OF  DRINKING  WATER  BY  MEANS  OF  IMPURE  ICE. 

By  A.  H.  NICHOLS,  M.  D.,  op  Boston. 

Ryo  Beach  is  an  attractive  and  popular  seaside  reeort  upou  the 
coast  of  New  Hampshire,  about  fifteen  miles  distant  from  the  north- 
eastern corner  of  Massachusetts ;  during  the  months  of  July  and 
Au^nat  of  each  year  it  is  thronged  with  visitors  trom  the  large 
cities. 

At  the  beginning  of  the  season  of  1875,  there  broke  out  among 
the  guests  of  one  of  the  hirge  hotels  of  tiiis  place  a  somewhat 
extensive,  though  comparatively  mild,  epidemic.     Being  the  only 
practicing  physician  in  the  vicinity,  I  was  requested  by  the  pro- 
prietors of  the  hotel  to   make  a  detailed  investigation  as  to  the 
causes  of  the  disorder.     The  results  of  tliis  examination  revealed  a 
novel  and  commonly  unsuspected  source  of  contamination  of  drink- 
ing water,  and  tiiey  have,  tlierefore,  seemed  to  me  worth  communi- 
cating to  the  Board  of  Hciilth.     Tlie  disorder  in  question  may  be 
comprehended  under  the  general  term  disturbance  of  the  digestive 
system,  characterized  by  a  sensation  of  giddiness  and  nausea,  vom- 
iting, diarrho3a,  severe  abdominal  pain,  all  of  which   was  accom- 
panied by  fever,  loss  of  appetite,  continued  indigestion  and  mental 
depression.     The  epidemic,  although  confined  within  very  limited 
boundaries,  baffled  for  a  considerable  time  all  efforts  to  trace  the 
trouble   to  any  specific  cause;  while  the  oric/o  viali^  when   ulti- 
tUHt^Xy  detected,  proved  to  be  contained    in  an  article  of  t»rdinary 
.C'o/Attumption,   usuall}*   considered    as   above   suspicion    as  regards 
'^y^iocuousness.     The  first  few  cases  coming  under  observation  did 
f.^^^  ^      Attract  particular  attention,  inasmuch  as  the  symptozns  mani- 
<:*fc»  ^  c:i»d   did   not  ditter  essentiallv  from  those  noticed  amonij  the 
^•==»  »  t  ors  in  previous  years,  and  induced  by  drinking  the  well  water 
^^  -••  le  place,  which,  especially  when  the  wells  are  low,  is  strongly 
^  t-^^  M  ^egnated  with  sulphate  of  linjc,  carbonate  of  lime  and  magnesia, 
jsry  soon  became  apparent,  however,  that  the  trouble  was  limited 


^  ^  e  inmates  uf  a  single  hotel,  accommodating  about  »3U0  guests. 


*■  ^^^  ^^eas  the  occupants  of  another  public  house,  containing  rooms 
*^~  "Sr^^  l)yut  200,  and  distant  but  c»ne-eighth  of  a  mile,  were  enjoying 
^  ^*-  i  :>soiute  immunity  from  all  illness  ;  nor  was  any  similar  trouble 
V^^:?'^*^'n   among  the  neighboring  cottages,  containing  at  least  500 

^^^lis  particular  grouping  of  the  patients  rendered  it,  therefore, 
^^    ^^*^ubly  certain  that  the  whole  disorder  must  be  referred  to  some 
^-^tic,  local  origin,  to  be  sought  for  in  the  immediate  vicinity  of 
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the  hotel;  and  popular  opinion  pointed  very  strongly,  from  the 
outset,  to  the  drinking  water.  This  was  drawn  from  several  wells, 
all  sunk  in  an  elevated  ridge,  and  safely  removed  from  drains,  cess- 
pools, dung  heaps,  or  other  source  of  pollution.  It  was  alsoasc^- 
tained,  upon  inquiry,  tliat  in  some  instances  those  persons  afiected, 
having  apprehended  trouble  from  the  use  of  the  water,  had  care- 
fully limited  themselves  since  their  arrival  to  other  beverages,  bot, 
as  afterwards  transpired,  had  not  hesitated  to  use  ice,  either  melted 
or  otherwise. 

With  respect  to  the  drainage  of  the  house,  it  appeared  that 
during  the  previous  winter  the  services  of  competent  engineers 
from  Boston  had  been  secured,  under  whose  supervision  an  elabo- 
rate and  complete  system  of  sewerage  had  bqen  recently  constructed, 
by  means  of  which  all  the  discharge  from  the  various  sinks  and 
water-closets  was  conveyed  directly  into  the  oce^m.  The  point  of 
discharge  of  this  sewer  was  at  a  safe  distance  from  the  house,  while 
the  sewer  itseli  was  securely  trapped  and  ventilated  in  sucli  a 
manner  as  to  preclude  the  idea  of  the  escape  of  any  foul  gas  within 
the  house. 

Attention  was  next  directed  toward  the  cooking  utensils,  bat  all 
the  articles  pertaining  to  the  kitchen  were  found  to  be  scrnpulousif 
clean,  nor  did  it  appear  that  any  agent  or  utensil  was  employed  in 
the  preparation  of  the  food  which  would  in  any  way  tend  to  pro- 
duce the  symptoms  complained  of.  Furthermore,  the  milk  supply 
was  investigated  and  found  to  be  of  unquestionable  purity. 

The  process  of  elimination  was  in  this  manner  continued,  until 
at  length  suspicion  became  directed  to  the  su})ply  of  ice  furnished 
to  the  house.  It  may  be  mentioned  at  this  point  that  a  large  por- 
tion of  the  ice  consumed  in  this  town  is  gathered  from  sliallow 
ponds  formed  during  the  winter  by  the  flooding  of  meadows,  and, 
therefore,  contains,  as  a  rule,  more  or  less  grass  and  other  vegetable 
matter,  and  is  consequent!}'  far  less  transparent  than  the  article 
commonly  supplied  in  our  large  cities.  I  was  not  particularly  sur- 
prised then  to  find  that  the  ice  in  this  case  was  rather  impnreand 
opaque,  and  that  it  contained  numerous  foreign  substances  varying 
in  size,  and  apparently  of  vegetable  origin. 

The  theory  that  the  outbreak,  now  increasing  in  extent  and 
severity,  was  dependent  upon  the  ice  supply,  was  suddenly  strength- 
ened by  some  pretty  direct  evidence,  of  which  the  following  examples 
may  be  given : 

First  A  resident  of  the  place,  upon  being  questioned  upon  the 
subject,  volunteered  the  testimony  that  during  the  previous  winter 
he  had  taken  home  eotne  ice  from  the  same  pond  where  the  ice 
supply  of  the  hotel  was  obtained,  and  having  consumed  a  portion 
with  the  view  of  testing  it,  had  experienced  nausea  and  distress  for 
the  remainder  of  the  day,  which  led  him  to  decide  that  it  was  utifit 
for  use. 
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Hecond.  Several  persons  affirmed  that  they  detected  a  decidedly 

i^reeable  odor  emanatiu^  trom  the  ice  as  it  melted. 

rhird.  Two  gentlemen  having  taken  a  quantity  of  ice  with  them 

>n  an  excursion,  and  drank  the  water  formed  from  it,  were  made 

lently  ill. 

^"ourtti.  The  atmosphere  of  the  liouse  in  which  the  suspected  ice 

\  stored  was  found  to  be  decidedly  offensive. 

^Ifth,  When  some  of  the  melted  ice  water  was  poured  into  a 

ss,  and  held  in   front  of  a  dark-colored  object,  a  strong  light 

king  the  glass  from  one  side,  it  was  found  to  be  decidedly  dis* 

>red,  and  charged  with  suspended  matter. 

^  visit  was  now  made  to  the  pond,  and  the  condition  of  things  here 

ud  removed  all  doubt  as  to  the  exceptional  foulness  of  the  water 

n  which  tlie  ice  was  formed. 

?liis  pond  is  a  flooded   marsh,  of  irregular  outlines,  about  two- 

•ds  of  a  mile  in   length,  and  varying  in  width  from  200  to  800 

;,  with  a  uniform  depth  of  about  two  feet.     The  source  of  the 

er  supply  was  a  small  brook  entering  the  lower  end  of  the  pond 

nging  down  all  the  saw-dust  from  two  neighboring  saw-mills), 

several  springs  said  to  be  situated  at  the  upper  end.  There 
.  formerly  existed  an  artificial  channel,  by  means  of  which  was 
intained  a  direct  communication  between  the  pond  and  the 
ail ;  but  for  the  past  two  years  this  channel  had  been  filled  up 
h  sand  and  stones  throw^n  up  during  heavy  storms  by  the  action 
the  sea,  which  drives  in  herewith  extreme  violence.  Of  late, 
re  fore,  the  water  of  the  pond  has  become  practically  stagnant, 
LOUgh  a  small  quantity  constantly  percolates  a  bank  of  gravel 
arating  the  pond  from  the  ocean. 

^  glance  at  the  low^er  end  of  the  pond  was  sufficient  to  demon- 
kte  the  source  of  the  foulness  of  the  water,  for  at  this  point,  a 
ce  of  about  500  long  and  150  feet  wide,  directly  in  front  of  the 
uth  of  the  brook,  was  occupied  by  a  homogeneous  mass  of 
rcscent  matter,  composed  of  marsh  mud  and  decoinposiny  saw 
t.     The  water  in  tlie  vicinity  of  this  bank  was  discolored,  black, 

when  stirred  up  emitted  an  intolerably  offensive  odor.  Several 
o  houses  are  situated  at  no  great  distance  from  this  end  of  the 
J,  the  occupants  of  which,  upon  being  questioned,  asserted  that 
ri  the  water  was  stirred  up  by  the  rowing  of  boats,  or  ruffled 
wind  blowing  in  the  direction  of  the  houses,  the  air  was  not 
^^quently  polluted  to  such  an  extent  as  to  render  it  necessary  to 
*  the  windows.  Of  course,  there  could  be  no  question  but  that 
t~bul  matter  held  in  suspension  in  the  water  was  conveyed  by 
^nts  and  winds  to  every  part  of  the  pond,  and  in  sufficient 
'  tity  to  render  the  water  in  every  part  absolutely  unfit  for 
king  purposes. 
^    order  to  obtain  further  evidence  as  to  the  admixture  of  this 

matter  with  the  ice,  a  quantity  of  the  ice  having  been  cleansed 
^  all  surface  impurities  was  placed  in  a  tub  to  melt,  and  the 


160  Annual  Report  of  thb 

water  thus  obtained  was  poured  into  a  fresh  demijohn,  sealed  and 
forwarded  for  analysis  to  Prof.  W.  R.  Nichols,  who  reported  as 
follows: 

'^  The  water  contains  in  suspension  a  considerable  quantity  of 
vegetable  matter,  more  or  less  decayed,  and  possesses  a  slightly  dis- 
agreeable odor,  which  becomes  more  evident  if  the  water  is  wanned. 

^'Of  the  organic  matter  wliich  is  suspended  in  the  water,  and 
which  may  be  removed  by  filtration,  a  portion,  consisting  of  the 
larger  and  heavier  particles,  settled  somewhat  readily.  Another 
portion,  being  more  finely  divided,  remains  tor  an  indefinite  time 
diffused  through  the  water,  and  would  be  diunk  by  any  one  using 
the  ice  in  the  ordinary  way. 

^^I  do  not  think  it  unreasonable  to  suppose  that  the  presence  of 
this  decaying  or&ranic  matter  may  have  been  instrumental  in  bring- 
ing about  the  unpleasant  results  you  have  observed." 

A  sample  of  water  was  likewise  taken  for  examination  from  the 
pond  in  question.  This  sample  was  obtained  from  the  central  por- 
tion of  the  pond,  in  the  early  moriiing,  when  no  air  was  stirring, 
and  the  water  being  quite  calm  and  undisturbed  by  undercurrents, 
the  greater  portion  of  any  matter  held  in  suspension  would  at  that 
time  be  precipitated  to  the  bottom  of  the  pond.  Consequently,  the 
sample  taken  would  represent  the  purest  water  obtainable  from 
the  pond  under  any  circumstances. 

The  numerical  results  of  these  analyses  are  herewith  appended. 
For  the  purpose  ot  affording  a  means  of  comparison,  there  are  also 

S resented  the  results  of  analyses  of  a  sample  of  ice  supplied  by  the 
oston  lee  Comj)any,  and  of  the  Cochituate  water. 

The  subjoined  sketch  of  the  pond  (drawn  by  Edward  K.  Clark, 
C.  E.),  will  serve  to  convey  an  idea  ot  the  general  outline  and  char 
acter  ot  the  pond,  the  location  and  relative  extent  of  the  bankot 
saw-dust  and  marsh  mud  by  which  the  water  was  fouled,  and  the 
portion  of  the  pond  from  which  the  ice  was  taken. 

The  proprietors  of  the  hotel,  impelled  by  a  proper  sense  of  the 
responsibility  resting  upon  them,  rendered  willing  assistance  in 
ferreting  out  the  s(»uree  of  the  trouble,  and  as  soon  as  suspicion  was 
directed  towards  the  ice,  its  further  use  was  promptly  prohibited. 
Coincident  with  tliis  disuse  of  the  ice,  there  was  observed  an  abrnpt 
amelioration  in  the  symptoms  of  nearly  all  who  had  hitlierto  been 
ill,  while  during  the  renjainder  ot  the  season,  no  fresh  cases  of  this 
character  are  known  to  have  occurred. 

The  evidence  thus  collected  seems  to  render  it  almost  certain 
that  the  illness  in  question  was  induced  by  the  consumption  of  ii* 
contaminated  by  decomposed  organic  matter. 

As  to  the  actual  or  relative  number  of  those  made  ill  in  this 
manner,  no  exact  estimate  can  be  made,  tor  the  symptoms  were,  as 
a  rule,  not  sutKeiently  t-evere  to  necessitate  the  aid  of  a  physician. 

As  an  approximate  estimate  of  the  extent  ot  the  mischief  pro- 
duced, it  may  be  said  in  round  uumbei*s  that  the  ice  was  consumed 
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i^       "%^^»riable  quantitiea  during  a  period  of  six  weeks  by  500  inc 
^iclinr«ilB.      Or  these,  twenty-six  adults   were  known  to  inanitei 
gt'^'v^^,  continued,  and  characteristic  symptoms.     A  large  numbei 
pi^o V>**bly  the  majority,  of  the  guests  drauK  the  contaminated  watei 
?^*'tli     apparent  impunity.     In  some,  although  decided  illness  was 
?5^^  ^:moed  during  the  first  two  or  three  days  after  their  arrival,  an 
'Y^^^^^*^*^^^^^  to  ^1^®  water  seemed  to  be  afterwards  acquired,  and 
^^^^'^^  enjoyed  a  subsequent  immunity  from  all  trouble.     In  the  case 
veral,  on  the  other  hand,  the  stomach  seemed  to  resent  with 
-increasing  emphasis  the  presence  of  the  foul  water,  nor  was 
obtained  until  after  the  patients  had  quit  the  place.     Thus 
J  who  had  come  from  a  long  distance  with  the  hope  of  strength- 
g  and  improving   their    physical   condition    returned   home 
"eased,  and  without  even  having  preserved  the  health  they  pre- 
5^6ly  had. 

t^  is  worthy  of  remark,  that  no  person  under  the  age  of  ten  was 
'^D  to  be  affected  by  the  impure  ice. 

reat  responsibility  devolves  upon  those  who  undertake  to  pro- 

»  food  and  drink  for  large  numbers  ot  individuals,  and  to  such 

above  experience  inculcates  the  importance  of  giving  especial 

*^^^Fition  to  the  purity  of  the  drinking  water,  and  guarding  against 

possible  source  of  contamination. 

e  notion  that  ice  purifies  itself  by  the  process  of  freezing  is 

based  upon  trustworthy  scientific  observation.     On  the  con- 

^^^^■•y,  it  is  utterly  wrong  in  principle  to  take  ice  for  consumption 

|j^»xi   any  pond  the  water  of  which  is  so  fouled  as  to  be  unfit  for 

^^'iiiking  purposes. 

NuMBKiGAL  Results  of  Analysis. 
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I0«  TAKEN  FROM  COHTAMUfATBD  POMD 

▲T  Rth  Bkaoh.  * 

Io>  SuppuxD  BT  Bos- 
ton l0>  COMFAHT.  t 

■^^^^^PONKNT  PARTS. 

• 

RetnlU  ezpreaeed  in 
parU  per  100,000. 

Kesaltt  expressed  in 
ffraius  to  U.  S.  gal- 
lon. 

Results  ex- 
pressed in 
parts  per 
100,000. 

Results  ex- 
pressed in 
grains   to 
U.  S.  gal. 

^^ 

Unflltered. 

Filtered. 

Unflltered. 

Filtered. 

Unflltered. 

Filtered. 

^Z^^oola  .. 

^^^^inold  ammooia 

o.oaos 

0.0704 

7.80 

5.7* 

0.0218 
0.0165 
6.88 
2.84 

0.0121 
0.0410 
4.55 
8.88 

0.0121 
0.0096 
4.01 
1.66 

0.0045 

6!46  ■' 

0.81 

O.OOiO 
*"  6.86 

^^Ic  and  Tolatlle  matter 

0.18 

"^vtal  eolid  reeidae  at 
3I12<»  Fahrenlielt..... 
•*tne 

^^n  reqaired  to  oxidise 
^%Die.  matter  t 

18. 6S 

•  •  «      •  •  •  ■ 

9.72 
8.98 

0.834 

7.88 

•  •  •  •  •      • 

5.67 
1.88 

0.495 

0.76 
Trace  less 
than  0.02 
0.088 

0.44 
Less  than 
0.012 
0.019 

e-mail  amount  of  nitrates.  t  Trifling  amount  of  suspended  matter. 

X  Determined  by  perrpn^iranate  of  potash. 


Assembly,  No.  37.] 


11 


162  Annual  Report  of  the 

Numerical  Results  of  Analyses  —  {Contintced). 


Watxb  Taksm  from  a 

POMD  AT  RtS  BbaOH.* 

Cochitoate 

water. 
Meuofa 
nomberof 

COMPONKNT  PARTS. 

Results 

expressed 

in  parts  per 

100,000. 

Results 

expressed 

in  grains  to 

U.  &.  gallon. 

deCermiaa- 

tlOBB. 

Banlta  ex- 
pressed In 
grmlna  to  U. 
8.  gallon. 

Ammonia 

Albuminoid  ammonia 

0.0197 
0.0597 
64.96 
8.00 

0.0116 
0.0848 
87.88 
4.66 

0.0020 
0.0068 

Inoi^nic  matter 

Oreanic  and  volatile  matter 

l.il 
1.2S 

Total  M>lid  residue  at  212  deg.  Fahrenheit 

Chlorine 

Equivalent  to  chloride  of  sodium 

OxTcen  reauired  to  oxidiae  orsanic  matter 

72.96 

84  00 

56.08 

l.SW 

42.54 

19.88 

82.68 

0.75 

t.88 
0.18 

*  Residue  blackens  strongly  when  heated.    Evidently  a  large  amount  of  oigaolc  matter. 

(Extract  from  Seventh  Annual  Report  of  the  State  Board  ot 
Health  of  Massachusetts,  January,  1876,  from  page  467  to  474 

inclusive.)  

APPENDIX  "B." 

Sickness  from  Impure  Ice. 

The  following  data  are  very  kindly  furnished  by  Dr.  Orlando 
Brown,  of  Washington,  Litchfield  county,  under  whose  care  the 
greater  number  of  these  cases  were.  The  subject  is  a  very 
important  one,  and  all  clear  instances  should  be  recorded,  to 
prevent  similar  occurrences. 

The  town  of  Washington  possesses  the  usual  topographical 
features  peculiar  to  Litchfield  county,  with,  perhaps,  less  swamp 
land  and  stagnant  water  than  the  towns  in  the*  immediate  viciDity. 
Thus  far  it  has  enjoyed  complete  immunity  from  malarial  diseases, 
which  is  indeed  the  case  with  all  but  one  or  two  towDS  in  the 
county.  There  has  been  no  epidemic  form  of  disease  of  any  kind 
for  several  years  past. 

The  local  conditions  ot  the  case  are  as  follows : 

The  house  is  situated  in  a  little  valley  among  the  highest  hills 
of  the  region.  The  occupants  were  farming  people  ot  intelligence, 
the  head  of  the  family  quite  prominent  in  the  public  affairs  of  the 
town. 

The  family  consisted  of  the  man  and  his  wife,  aged,  respectively, 
fifty-one  and  forty-six  ;  the  wife's  mother,  aged  sixty-nine ;  two 
children — a  boy  of  twelve  and  a  girl  ot  fourteen  years  —  a 
laborer  employed  on  the  farm,  and  a  woman  employed  to  do 
general  housework.  There  had  been  no  sickness  in  the  family 
previous  to  August  6, 1879.   The  boy  was  then  attacked  apparently 
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with  a  mild  form  of  dysentery.  There  had  been  during  the  sum- 
mer, in  different  parte  of  the  town,  here  and  there,  a  few  cases  of 
dysentery,  otherwise  no  unusual  prevalence  of  intestinal  diseases. 
The  dejections  were  frequent,  of  bloody  mucous,  without  fecal 
matter,  tenesmus  was  marked,  temperature  never  rose  abov6  100, 
pulse  about  104.  August  seventh,  the  father  became  similarly 
affected,  the  dejections  presenting  the  general  appearance  of  beef 
brine.  August  twelfth  the  daughter  was  attacked,  being  seized 
with  a  chill  followed  by  a  temperature  of  105  degrees,  pulse,  130- 
140,  nansea  and  vomiting.  August  twelfth,  the  grandmother  was 
also  affected,  the  onset  similar  to  that  of  the  girl. 

Collapse  came  on  as  suddenly  and  as  markedly  as  in  Asiatic 
cholera.  The  girl  died  on  the  lifth  day  after  seizure,  the  grand- 
mother on  the  seventh,  the  boy  on  the  ninth.  The  father,  after 
a  slow  and  tedious  convalescence,  recovered. 

The  mother  and  house-servant  had  persistent  diarrhoea,  con- 
trolled with  difficulty,  but  no  dysentery.  The  farm  laborer  was 
early  frightened,  and  left  the  town.  No  report  ot  this  illness  was 
ever  received. 

The  man  that  took  his  place  went  home  at  the  end  of  a  week, 
sick  with  dysentery,  but  recovered  in  about  ten  days.  No  cases 
occurred  in  his  family  or  neighbors. 

A  sister  of  the  wife  that  came  to  assist  in  the  care  of  the  sick 
was  seized  with  dysentery,  but  recovered  after  six  weeks'  severe 
illness.  Her  children  were  ordered  removed,  but  the  two  young- 
est, that  were  constantly  with  their  mother  during  the  day  before 
removal,  were  attacked  on  the  same  day  with. a  mild  form  of 
dysentery. 

The  cause  was  evidently  local,  the  type  ot  the  disease,  once 
established,  mildly  contagious. 

Tlie  following  facts  as  to  the  cause  are  obtained  from  the  report 
of  Dr.  Raymond  of  Brooklyn,  N.  Y. : 

Examination  of  the  spring  used  to  obtain  drinking  water 
excluded  that  as  a  possible  source  of  the  disease.  The  surround- 
ings of  the  spring  were  unquestionably  good,  and  analysis  of  the 
water  as  received  in  the  house  showed  it  to  be  of  exceptional 
purity.  The  window  curtain  was  examined  for  arsenic,  but  no 
trace  of  mineral  coloring  matter  found. 

The  cellar  was  very  damp,  and  the  soil  beneath  and  immediately 
adjoining  the  house,  damp  from  the  free  water  supply  brought 
into  the  liouse  from  the  spring  —  five  pints  per  minute.  In  case 
of  heavy  rains,  water  runs  into  the  cellar  through  the  rear  wall. 
How  much  this  water  is  contaminated  from  the  privy  vault  is  not 
easily  estimated.  The  vault  had  not  been  emptied  for  twelve 
years,  and  was  far  from  being  full,  hence  there  must  have  been 
considerable  soil  saturation,  as  the  privy  was  constantly  used. 

The  stream  from  which  the  ice  suspected  was  gathered  runs 
through  a  field  along  side  the  road.   This  field  has  for  fifteen  years 
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been  used  as  a  running  place  for  pigs,  and  swine  were  wallowing 
in  the  stream  at  the  time  it  was  examined. 
The  ice  water  on  analysis  showed  : 

Free  ammonia,  parts  per  million 

Albuminoid  ammonia,  parts  per  million 


The  water  was  of  a  greenish  color,  with  light  colored  organic 
particles  in  suspension.  The  stream  also,  apparently,  receives 
drainage  from  house  waste,  and  possibly  sewage  from  the  privy-vault 
before  mentioned.  The  analysis  and  general  character  of  the  ice 
water  show  sufficient  cause  for  the  production  of  the  symptoms 
described.  The  ice-water  at  Rye  Beach  contained  considerably 
less  ammonia. 

Albuminoid  ammonia  is  a  reliable  indication  of  contamination 
when  excessive.  When  accompanied  with  but  little  free  ammonia, 
and  no  evidence  of  chlorine,  its  presence  indicates  vegetable  decay, 
the  products  of  which  contaminate  the  water.  When  the  albuminoid 
ammonia  amounts  to  five  one  hundreth  parts  per  million,  tbe 
quantity  ot  free  ammonia  that  accompanies  it  must  be  considered 
in  estimating  the  amount  of  contamination.*  A  large  percentage 
of  albuminoid  ammonia  ma^  exist,  ten  one-hundredths  per  million 
even,  if  there  be  no  free  ammonia  present.  The  presence  of  the 
chlorides  indicates  contamination  from  animal  decay,  when  present 
with  the  forms  of  ammonia.  Taken  together,  the  large  percentage 
of  both  free  and  albuminoid  ammonia  in  the  ice-water  proves  the 
excessive  contamination  of  the  water  from  which  the  ice  was 
collected.  (Taken  from  the  second  annual  report  of  the  State 
Board  of  Health  of  the  State  of  Connecticut,  lor  the  fiscal  year 
ending  November  31,  1879.     Pages  90  to  92,  inclusive.) 


APPENDIX  C. 

*  *  *  Freezing  is  a  form  of  crystallization,  and  the  general 
rules  apply  so  far  as  inorganic  pollution  is  in  question.  Ice  frozen 
from  water  holding  in  solution  mineral  salts,  will  contain  le68  of 
these  than  the  water  from  which  it  was  frozen,  and  by  repeatedly 
dissolving  in  distilled  water  and  refreezing,  nearly  all  inorganic 
impurities  can  in  time  be  removed  from  the  ice.  But  in  case  of 
organic  pollution,  the  reverse  is  true.  Often  the  process  of 
freezing  may,  and  does,  concentrate  such  impurities  so  tnat  tbe  ioe 
contains  more  in  a  given  weight  than  the  water  from  which  it  was 
frozen.  This  was  shown  by  the  experiments  of  the  committee  of 
the  National  Board  of  Health.        ****** 

The  difference  in  specific  gravity  of  ice  and  water  probably  w 
one  reason  for  the  excess  of  pollution  in  the  ice.     Such  portions  of 

^Wankljn  Water  AdaUsIs. 
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the  sewage  as  were  lighter  than  the  heavier  water  below  the 
film  of  forming  ice  would  naturally  float  to  the  surface  and  become 
entangled  in  the  ice.  From  the  results  of  some  incomplete  experi- 
ments of  my  own  in  this  direction,  it  appears  that  the  amount  of 
dilution  of  the  sewage,  and  the  distance  trom  thepoint  of  entrance, 
perhaps  also  the  oxidation  or  partial  destruction  of  the  portions 
readily  decomposed,  are  important  factors  in  determining  the 
relative  amounts  of  pollution  in  ice  and  water.  In  specimens  taken 
from  a  badly  polluted  stream  near  the  outlet  of  a  large  trunk  sewer, 
there  were  several  grains  more  (IJ)  of  organic  residue  from  the 
ice  than  from  the  water  of  the  river,  while  half  a  mile  below  the 
ice  contained  almost  exactly  the  same  amount  of  organic  residue 
as  the  water.  Similar  results  were  obtained  from  ice  cut  from  a 
pond  four  miles  below  the  city,  which  sewers  into  the  river  of 
which  the  pond  is  a  part.  The  pond  result^  from  a  dam  across  the 
river. 

The  following  experiment  shows  that  the  germs  of  bacteria  are 
not  destroyed  by  freezing  or  boiling,  or  both.  After  the  sewage- 
polluted  ice  was  melted,  while  evaporating  to  secure  the  solid 
residue,  a  condenser  was  attached  and  the  water  received  in  a 
Florence  flask,  which  had  been  carefully  washed  in  boiling  water. 
The  space  between  the  tube  ot  the  condenser  and  the  neck  of  the 
flask  were  filled  with  cotton  wool  to  exclude  the  germs  of  the  air 
as  tar  as  possible.  When  the  flask  was  half  full  it  was  placed  over 
a  lamp  and  the  water  boiled,  the  neck  sealed  with  cotton  wool 
until  the  water  boiled  freely.  The  flask,  after  the  water  had  been 
thoroughly  boiled,  was  sealed  and  placed  in  a  warm  room.  In  two 
weeks  oright  spots  appeared,  and  soon  the  whole  became  turbid. 
Microscopic  examination  then  showed  the  presence  of  bacteria  and 
bacillus  rods.  Ice  cut  from  the  center  ox  a  block  which  was  cut 
from  a  sewage-polluted  pond  was  placed  in  sterilized  infusions  by 
Prof.  Purapelly,  and  the  flasks  sealed.  The  development  of  bac- 
teria showed  that  the  vitality  of  their  germs  had  not  been  destroyed 
by  freezing. 

There  is  another  point  to  be  considered  in  relation  to  the  amount 
of  contamination  in  ice  from  water  polluted  by  sewage.  As  all 
chemical  changes  are  less  in  winter  under  the  influence  of  cold,  the 
water  from  wnich  the  ice  is  formed  would  contain  more  sewage 
pollution  in  a  given  bulk  than  in  summer,  because  less  would  be 
removed  by  oxidation  and  still  less  by  vegetation,  so  that  the  ice 
would  probably  contain  a  greater  percentage  of  sewage  pollution 
than  the  water  in  summer.  The  microscopic  life  is  also  very  con- 
siderably lessened  in  winter,  so  that  source  of  purification  of  the 
water  would  be  removed.  The  cold  would  also  have  a  tendency 
to  prevent  rapid  changes  in  the  sewage  itself,  so  these  products 
would  accumulate.  Thus  it  is  readily  seen  that  if  such  water  is 
nnfit  to  be  used  as  a  source  of  drinking  water  in  summer,  it  is  unfit 
for  a  source  of  ice  supply  in  winter.         *         #        *         *        # 
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The  effect  of  freezing  npon  the  infective  power  of  germ8  htt 
not  been  fully  determined,  although  their  vitality  remains.  Bat 
even  if  infectious  diseases  cannot  be  conveyed  by  impure  ioe,  the 
diarrheal  diseases  induced  are  sufficient  to  exclude  toe  use  of  ioe 
from  such  sources. 

The  following  case  has  been  analyzed  very  closely  and  the  con- 
nection is  apparently  clear  :  There  occurred  a  fatal  case  of  typhoid 
fever  in  a  gentleman  who  for  some  months  had  been  living  alone, 
his  family  being  absent  during  the  summer  and  early  autumn.  As 
the  sanitary  arrangements  were  as  perfect  as  wealth  and  intelli- 
gence could  make  them,  the  cause  of  this  isolated  case  was  for  a 
long  time  a  mystery.     The  fact  that  he  was  inordinately  fond  of 
ice  water  led  to  a  suspicion  that  this  might  be  the  cause,  and  an 
investigation  followed.     The  ice  used  was  cut  from  a  pond  near 
the  houses  of  laborers  on   his  farm,  and,  unknown   to  him,  the 
drains  from   these  houses   had   been   connected  'with  this  pond. 
During  the  summer  there  had  been  in  these  houses  three  cases  of 
typhoid  fever,  one  fatal,  and  the  dejections  had  been  thrown  into 
the  water-closets  without  any  disinfection.     The  common  practice 
of  the  neighborhood  was  for  the  house  drains  to  empty  upon  the 
open  ground  wheilever  a  lower  level  could  be  reached,  or  else  in 
some  convenient  ditch,  but  as  this  pond  was  quite  near  the  houses 
the  drains  were  led  into  it.     As  the  pond  had  been  used  for  filling 
the  ice-house   for   years,  there   was  no  suspicion  of  any  contami- 
nation until  after  the  mischief  had  been  caused.     The  connection 
seems  clear.     There  is  no  doubt  concerning  the  pollution  of  the 
water  by  the  dejections  from  typhoid  fever  patients  as  reported, 
nor  the  other  facts  as  stated.     Had  the  ice  been  used  by  others  to 
any  extent  the  proof  would  have  been  clearer. 

During  the  summer,  I  examined  thirty  specimens  of  ice  water, 
from  ice  as  supplied  to  customers  from  the  carts  in  five  difierent 
cities.  In  none  of  those  was  there  an  evidence  of  sewage  contam- 
ination, although  one  was  suspicious,  as  the  organic  matters  were 
largely  in  excess,  in  comparison  with  the  others.  The  refusal  of 
several  companies  to  sell  to  the  person  that  was  sending  specimens, 
after  they  had  learned  by  chance  the  purpose  for  which  it  was 
wanted,  led  me  to  suspect  that  the  source  of  supply  was  not  above 
suspicion. 

The  plan  adopted  was  to  have  from  twenty-five  to  fifty  pounds  of 
the  ice  melted,  and  the  sediment  with  about  a  quart  of  water  sent 
To  secure  uniformity,  when  the  larger  quantity  had  been  melted, 
half  the  quantity  sent  was  used.  In  twelve  of  the  specimens  there 
was  no  sediment  deposited.  In  six  there  was  not  enough  to  cover 
the  bottom  of  a  quart  bottle,  and  in  the  remaining  twelve  the 
deposit  varied  from  an  eighth  to  nearly  half  an  inch.  None  devel- 
oped offensive  odors  except  in  two  instances,  though  the  bottles 
were  kept  corked  in  a  warm  room  four  months,  some  of  them. 
The  bulk  of  the  deposits  w^as  formed  evidently  of  substances  held 
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ension  in  the  water.  The  field  and  water  grasses  broken  in 
•agments  were  most  frequently  encountered.  Next  to  these, 
orphons  flocculent  deposit  of  partly  decayed  vegetable 
that  had  been  held  in  suspension  in  the  water.  The  micro- 
evealed  some  diatoms  and  fragments  of  microscopic  plants 
imals,  such  as  are  most  common  in  fresh  water,  and  some 
jciraens  nearly  complete.  In  one  there  were  fragments  of 
tissue,  and  several  twigs  and  bits  of  bark ;  sand  and  dirt 
ot  uncommon.  In  one  there  was  an  unusual  quantity  of 
3n8  of  various  forms  of  microscopic  plant  and  animal  life,  in 
:ion  with  fragments  of  water,  weeds  and  grasses.  There 
ut  a  few  that  developed  any  large  amount  of  microscopic 
ind  animal  life;  in  fact,  but  two.  In  these  there  were 
ve  colonies  of  filamentous  algcB  developed.  In  but  six  was 
ny  unusual  amount  of  organic  residue  upon  evaporation  and 
ation,  and  that  apparently  was  of  vegetable  origin  entirely. 

en  from  the  Fifth  Annual  Report  of  the  Connnecticut  State 
3f  Health,  for  the  fiscal  year  ending  November  30,  1882, 
298,  299,  first  paragraph  on  page  300,  page  301  and  half 

I  

APPENDIX  "  D." 

Sickness  from  Impure  Iok. 

iveral  instances  the  attention  of  the  Board  has  been  drawn 
ige-contaminated  ponds  with  ice-houses  on  their  borders,  and 
!  to  say,  although  the  evidence  of  disease  thus  caused  is  so 
live,  many  still  adhere  to  the  idea  that  water  purifies  itself  in 
g.  Even  the  process  of  melting  the  ice  and  demonstrating 
sence  of  organic  pollution  by  the  microscope,  will  not  always 
3e  against  the  force  of  the  pocket  argument.  Several  isolated 
[  enteric  trouble,  and  one  death  from  the  free  use  of  ice 
d  by  sewage,  have  been  reported  during  the  year.  Fortu- 
an  enlightened  public  sentiment  is  compelling  the  abandon- 
►f  such  sources  of  supply,  customers  insisting  on  knowing 
the  ice  they  buy  is  cut. 

en   from  the  Third  Annual  Report  of  the  State  Board  of 
of  the  State  of   Connecticut,  for  the  fiscal   year  ending 
ber  30,  1880.     Page  17.) 


APPENDIX  ''E." 

Impure  Ice. 

ugh  the  kindness  of  Dr.  Orlando  Brown  of  Washington, 
jld  county,  under  whose  care  many  of  the  cases  were,  I  am 
I  to  place  on  record  the  history  of  cases  of  disease  resulting 
mpure  ice.  Through  the  agency  of  this  board,  in  several 
es  where  large  supplies  of  ice  were  cut  from  sewage-con tam- 
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inated  ponds  or  streams — indeed,  so  near  to  sonrces  of  contamiDation 
that  it  would  seem  no  outside  interference  wonid  be  required — 
these  sources  have  been  abandoned,  and   purer  supplies  sooght 
No  cases  of  disease  were  traced  to  the  ice  in  the  instances  named, 
as   the  supply  was  so    general  throughout  cities,   but  donbtleas 
such  cases  aid  occur,  and  some  of  the  apparently  strange  cases  have 
been  thus  caused.     However  that  may  be,  it  is  undesirable  to  lue 
impure  ice,  and  we  are  using  all  means  to  illustrate  and  enforce  the 
fact  that  water  is  not  purified  by  freezing  when  it  contains  any 
considerable  amount  of  impurities.     These  cases  are  similar  to  the 
results  published  by  Professors  Wood  and  Shai*ples,  in  the  Massa- 
chusetts reports,  and  of  Dr.  A.  H.  Nichols,  in  regard  to  the  impure 
ice  at  Bye  Beach,  and  the  epidemic  that  followed  its  use,  published 
in  the  seventh  report  ot  the  Massachusetts  Board  of  Health. 

(Taken  from  the  Second  Annual  Beport  of  the  State  Board  of 
Health  of  the  State  of  Connecticut,  for  the  fiscal  year  ending 
November  31,  1879.     Page  16.) 

Right  here,  and  at  the  expense  of  some  irrelevance  and  of  repeti- 
tion, for  the  subject  is  of  importance  enough  to  bear  repetition,  it 
may  be  stated  that  freezing  does  not  free  water  from  organic  impur- 
ities.]J,The  ice  probably  contains  less  than  the  water,  proportionately, 
but  enough  remains  to  produce  disease  and  death  oftentimes,  where 
ice  has  been  collected  from  sewage  polluted  ponds.  As  we  have 
repeatedly  come  in  contact,  in  different  parts  of  the  State,  with 
ice-houses  along  the  banks  of  polluted  ponds,  sometimes  where  the 
water  was  exceedingly  vile,  recognizable  by  its  odor  easily  in  the 
summer  months,  and,  as  a  corollary,  occasionally  sickness  and  death 
directly  traceable  to  such  ice,  the  fact  is  noted  in  this  connection 
while  considering  dissolved  impurities. 

(Taken  from  the  Third  Annual  Report  of  the  State  Board  of 
Health  of  the  State  of  Connecticut,  tor  the  fiscal  year  ending 
November  30,  1880.    Third  paragraph  on  page  12.) 

loE  AND  Snow  Water. 

In  freezing,  water  becomes  purer,  losing  a  large  portion  of  its 
saline  contents.  Even  calcium  carbonate  and  sulphate  are  partiallj 
got  rid  of.  The  air  is  at  the  same  time  expellea.  Ice  water  may 
thus  be  tolerably  pure,  but  heavy  and  non-SBrated.  Snow  water 
contains  the  salts  of  rain  water  with  the  exception  of  rather  less 
ammonia.     The  amounts  of  carbonic  acid  and  air  are  very  small. 

There  has  long  been  an  opinion  that  snow  water  is  unwholesome, 
but  this,  if  it  be  true,  is  prooably  due  to  impurities.  Ice  and  snow 
often  contain  a  good  deal  of  suspended  organic  matter.  Dr* 
Baker  Edwards,  of  Montreal,  found  two  grains  per  gallon  in  the 
shore  ice  and  one  grain  per  gallon  in  the  river  ice.*     In  Northern 

*  Further  evidence  of  the  impurity  to  be  sometimes  met  with  in  ice  wffl^ 
found  in  the  reports  of  the  State  Board  of  Health  of  Massachusetts,  Toli.  VH 
and  X. 
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Europe,  the  poor  classes  have  the  habit  of  taking  the  snow  Ijing 
aboQt  their  dwellings,  and  as  this  is  often  highly  impure  with 
substances  thrown  out  from  the  house,  this  water  may  be  unwhole- 
some. It  has  been  conjectured  that  the  spread  of  the  cholera  in 
the  Russian  winter  in  1832  was  owing  to  the  use  of  such  snow-water 
contaminated  by  excretions.  Ice  and  snow  may  also  be  the  means 
of  conveying  malarious  poison  to  places  at  a  distance. f 

The  PmsFiELD  Iob  Supply. 

Nearly  all  the  ice  used  here  is  cut  on  "  Silver  lake,"  which  is 
about  twenty  acres  in  extent,  and  situated  to  the  eastward  of  the 
more  thickly  settled  portion  of  the  town.  Its  outlet  into  tha 
Housatonic  river  ordinarily  discharges  but  little  water,  and  the 
flow  is  sometimes  even  toward  the  lake,  which  is  fed  by  springs 
and  a  small  brook,  which  takes  its  rise  in  Frog  pond,  about  naif  a 
mile  to  the  north.  The  sources  of  pollution  on  the  brook  are 
several  dwellings  and  two  factories,  the  one  discharging  a  small 
amount  of  refuse  dyestuff  from  silk-works,  the  other  emptving  the 
overflow  of  a  cesspool  for  water-closets,  used  by  one  hundred  and 
fifty  employes.  According  to  Dr.  Adams,  health  ofScer  of  Pitts- 
field,,  the  water  is  sometimes  quite  foul  in  appearance,  but  oftener 
comparatively  clear.  Looking  upon  this  source  of  pollution  with 
some  suspicion,  he  sent  specimens  of  water  for  analysis.  Prof. 
Nichols  afterwards  visited  the  locality,  at  the  request  of  the  secre- 
tary of  the  board,  and  obtained  several  more.  Trom  the  results  of 
analysis,  it  will  be  seen  that  the  ice  is  considerably  purer  than  the 
water  of  the  pond,  thereby  showing  that  the  process  ot  freezing 
does  tend,  to  a  considerable  degree,  to  purification.  Chemical 
examination  alone  does  not  indicate  that  the  ice  is  unfit  for  domes- 
tic use,  nor  does  it  ordinarily  detect  a  very  slight  degree  of 
pollution,  which  may  be  offensive  to  our  sense,  from  the  fact  that 
we  previously  knew  of  its  presence. 

Considering  the  great  dilution  of  filth  which  may  often  take 
place  without  securing  immunity  from  disease  consequent  upon 
taking  such  filth  into  the  system,  there  can  be  no  question  as  to 
the  propriety  of  putting  a  stop  to  this  contamination  at  once, 
especially  in  view  of  the  fact  that  it  is  likely  to  increase  rather 
than  diminish. 

The  large  amount  of  inorganic  matter  is  thought,  by  Prof. 
Nichols,  to  be  due  to  mineral  salts  dissolved  in  the  waters  of  the 
springs,  which,  indeed,  have  been  found  hard  and  unfit  for  use  in 
boilers. 

There  are  a  few  dwellings  and  a  shoe  factory  on  the  borders  of 
the  lake  itself. 

t  S<e  paper  by  C'.  Smart,  M.  B.,  C.  M.,  Captain  and  Assistant  Surgeon,  United 
States  army,  **  On  Mountain  Fever  and  Malarious  Water,**  American  Journal  of 
the  Medical  Sciences,  Januarv,  1878.  See,  also,  report  on  hygiene,  A.  M.  D. 
lieports,  vol.  XIX    Parke*s  Hygiene,  page  21. 
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APPENDIX  "  F." 

The  Purification  of  Water  by  Freezing. 

No  one  will  contend  that  all  ice  is  equally  no  more  than  that  it 
is  absolutely  pure,  but  will,  in  all  probability,  admit  that  our  aim 
should  be  to  appropriate  that  the  most  pure  and  wholesome.  With 
this  end  in  view,  at  the  instigation  of  Dr.  Vaughan,  we  have  been 
induced  to  make  a  series  of  experiments,  by  no  means  at  an  end, 
but  the  results  of  which  to  date  have  been  as  follows : 

Our  first  experiments  were  with  crystalloids,  and  first  of  these 
with  urea  dissolved  in  distilled  water  and  afterwards  estimated  by 
Leibig's  method. 

100  c.  c*  of  which  before  freezing  contained  .83  grams.f 

100  c.  c.  of  which  from  ice  contained  .50  grams. 

100  c.  c.  of  which  not  frozen  contained  1.3  grams. 

In  other  words  a  "casting  out  of  .33  grams  or  40  per  cent  by 
freezing." 

The  second  experiment  with  urea  as  found  in  normal  urine  and 
estimated  by  nitrogen  : 

7,300  c.  c.  before  freezing  =  .91  of  1  per  cent. 

165  c.  c.  from  ice  =  »42  of  1  per  cent. 

Showing  a  purification  of  53  per  cent  by  freezing. 

A  third  experiment  with  grape  sugar  in  which  — 

100  c.  c.  of  original  solution  contained  1 . 5  grams. 

100  c.  c.  of  ice  contained  .96  grams.  / 

A  purification  of  55  per  cent  by  freezing. 

In  the  fourth  experiment  arsenic  (A82  Oj)  was  dissolved  in 
annmonia  (NH4  OH),  and  diluted  to  1,000  cubic  centimeters  with 
distilled  water,  as  analyzed  by  Mr.  T.  H.  Hubbard,  of  the  phar- 
macy department : 

1,000  c.  c.  of  original  solution  contained  1.78  grams  arsenic 
(Asa  Os). 

500  c.  c.  of  ice  solution  contained  .48  grams  arsenic  (Asa  Oj). 

500  c.  c.  not  frozen  solution  contained  1.3  grams  arsenic 
(As,  Os). 

A  40  per  cent  purification  by  freezing. 

I  may  also  add  just  here  the  one  experiment  by  Hassall,  in  which 
a  part  of  the  water  was  frozen  artificially  : 


Total  solids 
Chlorine.. . 
Lime 


In  the  origi- 
nal eolation. 


27.0 

1.94 
10.53 


In  the  Ice. 


3.0 

0.9 
Trace. 


In  the  water 
left. 


14.2 


*  One  c.  c.  —  one  cubic  centimeter  —  .27  fluid  drachm, 
f  One  gram  — 15.434  grains. 
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The  deductions  from  which  wonld  tend  to  prove  more  purification 
than  in  the  former  cases. 

Our  next  observations  were  of  colloids,  and  we  regret  that  they 
have  been  confined  to  albumens,  but  since  they  are  quite  constint 
as  to  results,  the  three  will  be  better  proof  of  the  one  fact. 

In  the  first,  about  1,000  c.  c.  of  a  solution  of  egg  albumen  were 
frozen  solid. 

50  c.  X5.  of  the  upper  third  contained  3.015  grams. 

50  c.  c.  of  the  middle  third  contained  4.19  grams. 

While  50  c.  c.  of  the  lower  third  contained  6.87  grams. 

Showing  a  gradual  but  sh'ght  purification  from  above  downwards. 

In  the  second  experiment  with  albumen  as  found  in  albuminnria: 

50  c,  c.  from  ice  contained  .5  grams. 

50  c.  c.  from  unfrozen  contained  .8  grams. 

Or  a  purification  of  about  20  per  cent. 

In  the  third  experiment  with  egg  albumen  : 

50  c.  c.  of  original  solution  contained  .25  grams. 

50  c.  c.  of  ice  solution  contained  .21  grams. 

50  c.  c.  of  solution  lett  contained  .35  grams. 

A  purification  again  of  about  20  per  cent. 

As  will  be  noticed,  the  purification  of  crystalloids  is  at  least  30  per 
cent  greater  than  that  of  colloids. 

It  18  obvious  that  these  results  must  vary  with  the  rapidity  of 
freezing ;  but  as  these  specimens  were  frozen  naturally  and  under 
the  varying  temperatures  to  which  common  ice  is  subjected,  thej 
may  be  regarded  as  even  more  applicable  to  the  general  purposes 
of  sanitary  work. 

The  conclusions  drawn  from  the  foregoing  were  quite  beyond  onr 
expectations,  not  supposing  that  there  would  be  so  great  purificatioD 
as  has  been  evident.  But  while  this  information  has  been  some- 
what of  a  surprise,  it  is  also  sufficient  proof  that  we  cannot,  as 
sanitarians,  admit  the  indiscriminate  collection  of  ice,  as  is  too  oilen 
practiced,  but  should  lead  us  to  earnestly  endeavor  to  persuade  the 
public  that  pure  ice  can  only  come  from  pure  water. 

That  ice  from  water  of  cesspools  or  water  receiving  foul  drainage, 
as  from  sewers,  barns,  privies,  cemeteries,  cellars,  or  containing  any 
dead  and  decaying  animal  or  vegetable  matter,  or  from  muddy 
streams  or  shallow  and  stagnant  pools,  cannot  be  pure,  and  the 

Eractice  of  gathering  and  using  such  is  absolutely   injurious  to 
ealth,  even  if  used  for  no  other  purpose  than  that  so  common  of 
packing  poultry  or  any  fresh  meats. 

In  other  experiments,  which  we  hope  to  complete  in  the  near 
future,  we  shall  attempt  to  estimate  the  purification,  if  any,  as 
affecting  the  numerous  organisms  so  common  in  water.      «      *     * 

C.  P.  PENGRA. 

(Taken  from  the  Tenth  Annual  Kepert  of  the  Secretary  of  the 
State  Board  of  Health  of  the  State  of  Michigan,  for  the  fiscal  year 
ending  September  30,  1882.    Pages  49  to  50,  inclusive.) 
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With  reference  to  objections  of  companies  taking  ice  from  Fresh 
Pond,  and  to  the  extent  to  which  any  impurity  in  water  is  removed 
during  the  prpcess  of  freezing,*  rrofessor  Sharpies  made  some 
experiments,  the  results  of  which  may  be  found  m  the  following 
table  and  remarks : 

Analyses  of  samples  of  water  and  ice  by  S.  P,  Sharpies. 
{Results  given  in  parts  per  100,000.) 


JANUARY  11,  1878. 


FrMh  Pood  wsUr     

Pretb  Pond  ice 

Spy  PoDd  wmter 

Spy  PoDd  ic6 

LitiU  Spy  Pond  wmter 

Little  Spy  Pond  ice 

Fond   hole    at   BUoghter-hoa»e,  near  Freeh 

Pond,  water   

Pond   hole  at  alaughter  hoate,  near  Freeh 

Pond,  ice 


AXXONIA. 


Free. 


.0128 
.0060 
.0640 
.0064 
.0160 
.0050 

0.853 

.0060 


Alb. 


.OlOS 
.0075 
.0138 
.0064 
.0S86 
.0060 

.1472 

.OOW 


Total. 


.0890 
.0180 
0768 
.0188 
.0886 
.0110 

.1884 

.0160 


Sold  Bssiduk. 


Vola- 
tUe. 


8.00 
1.60 
4.00 
1.60 
4.00 
1  00 

10.00 

1.60 


Fixed. 


0.00 
8.60 
18  00 
8.60 
7.00 
1.60 

7.00 

1.00 


Total. 


13.00 
5.00 

17.00 
6.00 

11.00 
3.60 

17.00 

8.50 


'*  The  depth  of  the  water  at  the  various  places  is  about  as  fol- 
lows :  Fresh  Pond,  thirty  feet ;  Spy  Pond,  fifteen  feet ;  Little  Pond, 
twenty  feet ;  pond-hole,  eight  feet.  The  pond-hole  was  made  by 
iigging  out  the  muck  in  the  swamp  back  of'Niles  Brothers' pig- 
[loase  (P).  The  water  from  the  melted  ice  was  in  all  cases  perfectly 
2lear.  The  water  from  the  pond-hole,  under  the  ice,  was  of  a 
shiny  wine-color. 

'*•  The  ice  was  broken  into  small  pieces,  and  placed  in  a  wide- 
tnouthed  bottle,  which  was  tightly  corked,  and  kept  corked  until 
the  ice  had  melted.  The  water  in  each  case  was  taken  from  the 
same  spot  as  the  ice.  The  ice  was  taken  by  clearing  the  surface, 
then  chopping  out  a  sufficient  quantity  with  an  axe,  and  afterwards 
breaking  a  hole  through  the  ice,  when  the  water  was  dipped  out 
and  placed  in  a  demijohn." 

These  results  of  Professor  Sharpies  have  been  subsequently  con- 
firmed by  Professor  E.  S.  Wood,  who  has  also  kindly  given  the 
following  statement  of  impurities  in  ice  examined  by  him  for  Dr. 
Amory  of  Brookline.  In  the  first  case,  the  excessive  amount 
of  impurity  may  have  been  due  to  some  local  source  upon  the  ice. 
A  certain  amount  of  sickness  was  thought  to  have  been  traceable 
to  it.  Nos.  3  and  4  were  directly  from  the  pond.  Nos.  1  and  2 
were  delivered  to  houses. 


*  See  also  mn  article  by  Dr.  A.  H.  Nichols,  p.  456«  of  the  Seyenth  Report  of  the  Board,  in 
vrbich  severe  Intestinal  disorder  was  shown  to  hare  been  caused  by  the  ose  of  impare  ice. 
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Analyses  of  samples  of  impure  ice^  hy  Professor  E.  8.   Wood 

{Results  given  in  parts  per  100,000,) 


DATE. 


Dec.  S,  1876 

Jan.  28.  1877 

Feb.  12,  18T7 

Feb.  12,  18TI 


Locality. 


Horn  Pond     

Hammond's  Pond. 


Jamaica  Pond  Ice  Co... 
Jamaica  Pond  Ice  Co  . . 


NH3 

Alb. 
NH3 

CI. 

In  org. 
res. 

Org. 
and 

TOl. 

Total 
rea. 

0.0036 

0.044 

0.4 

1.6 

7.6 

9.9 

0.0066 

0.019 

1.0 

1.4 

2.4 

0  018 

0.016 

0.8 

0.4 

0.4 

0.8 

;  0.086 

1 

0.016 

0.3 

0.4 

0.8 

1.3 

Very  tarlMd. 
Much  clearer 
Uuuiabore. 
Quite  clear. 
Quite  clear. 


(Taken  from  the  Tenth  Annual  Report  of  the  State  l^ard  of 
Healtli  of  MassachiiBetts,  January,  1879,  pages  119  and  half  of  120.) 


APPEDDIX    "G." 

RivKB  Pollution. 

Earl}"  in  February  last  the  attention  of  the  Board  was  called  to 
the  pollution  of  the  Ainmonoosuc  river,  as  follows : 

Lisbon,  N.  H.,  February  2,  1882. 
Dr.  I.  A.Watson,  Secretary  State  Board  of  Health,  Concord^  JT.  3. : 

Dear  Sik.  —  As  chairman  of  the  board  of  health  of  this  town,  I 
desire  to  call  the  attention  of  the  State  Board  of  Health  to  what  I 
have  regarded  for  quite  a  long  time  as  a  public  nuisance  iti   this 
section.     I  refer  to  the  filthy  condition  of  the  Ammonoosuc  river, 
in  consequence  of  filth  and  dehris  of  all  kinds  being  thrown  into 
the  river  in  towns  north  of  us,  but  more  particularly  in  the  town  of 
Littleton,  where  there  is  a  large  amount  of  glove-making  done,  and 
the  hides  are  tanned   there  for  that  purpose.     For  a  time,  I  am 
told,  it  was  their  custom  to  cart  this  waste  material  away  to  the 
compost  heap  ;  but  for  several  years,  as  I  am  informed,  they  have 
practiced  throwing  it  all  in  the  river  ;  and  the  amount  of  it  is  veiy 
large  in   the  aggregate^    I  took  the  trouble  several  times  during 
last  summer  to   examine   the  water  in   the  river,  and  found  An 
abundance  of  hair  in   it  every  time.     In  the  various  processes  ^ 
tanning  with   the  chemicals  used,   you   can    hardly  estimate  ^^ 
amount  of  tilth  which  comes  down  the  river.     Manufacturers c<>*^* 
plain  of  its  sticking  to  the  racks  of  their  flumes  and  obstruct »"8 
the  flow  of  water,  but  1  have  never  examined  them  myself.    Sc>^.^ 
of  our  citizens  are  packing  ice  from   the  river  in  which  hair  ^ 
plainly  seen  frozen  into  it.     Such  ice,  I  think,  is  entirely  a^^ 
for  use. 

Another  source  of  pollution  is  in   summer,  when  the  wate/*  '^ 
usually  low.     The  town  or  village  of  Bethlehem,  and  many  cf  tl'^ 
large  mountain  houses,  run  their  sewage  into   this  river —  at  le«*^ 
I   am  told  that  such  is  the  case.      This,  of  course,  would  be  * 
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eeDsitive  question  for  the  board  of  health  to  approach,  but  I  think 
it  is  one  worthy  of  consideration  at  least,  for  I  think  the  time  will 
come  when  those  living  near  the  river  will  demand  that  something 
shall  be  done. 

I  make  these  suggestions  for  your  consideration,  and  I  feel  that 
some  action  should  at  once  be  taken  in  regard  to  Littleton  tanneries ; 
at  least  I  hope  you  will  take  the  trouble  to  investigate  the  subject 
and  satisfy  yourselves. 

Respectfully  yours, 

O.  H.  BOYNTON. 

In  my  reply  to  the  above,  request  was  made  that  a  sample  of  the 
contaminated  ice  be  sent  to  the  office  of  the  Board  for  examination. 
Prompt  compliance  of  the  request  followed.     A  box  containing 

[)robably  fifteen  or  twenty  pounds  of  ice  was  received,  and  with  it  a 
etter,  to  wit : 

Dr.  I.  A.  Watson  : 

Deab  Sib.  —  Yours  of  the  twenty-eighth  came  to  hand  last  night. 
The  samples  of  ice  I  sent  you  came  from  the  canal  near  the  mills, 
a  few  rods  below  the  dam,  while  the  ice  for  storage  is  cut  in  the 
mill-pond  above  the  dam,  some  of  it  very  near  the  dam.  I  should 
have  got  it  from  there  but  they  had  ceased  cutting  some  time  ago, 
-and  it  was  frozen  over,  and  quite  a  depth  of  snow  on  it,  and  it 
wonid  have  been  quite  a  job  to  get  it.  The  people  of  Bath,  who 
have  formerly  got  ice  from  the  river,  found  it  so  bad  that  many  of 
them  got  their  ice  from  Mink  pond,  some  three  miles  from  here, 
making  some  eight  or  nine  miles  distance  to  draw  it,  as  they  are 
obliged  to  come  through  Lisbon  to  get  to  the  pond.  I  should 
prefer  that  you  come  here  and  investigate  for  yourself,  and  you 
can  easily  get  all  the  proof  and  affidavits  or  depositions  you  wish, 
and,  I  th'ink,  get  a  better  idea  than  I  can  give  you. 

*  *  *  Should  you  conclude  to  come  I  will  render  you  any 
aseistance  I  am  able  to. 

Respectfully  yours, 

O.  H.  BOYNTON. 

The  sample  of  ice  received,  it  will  be  seen,  was  taken  from  the 
river  ten  miles  below  the  tanneries  complained  of,  and  Bath,  to 
which  reference  is  made,  is  fifteen  miles  below  Littleton.  The  ice 
was  sent  Saturday  afternoon,  and  by  an  oversight  remained  at  the 
railroad  station  over  Sunday.  The  warmth  ot  the  baggage-room, 
in  which  it  was  left,  developed  from  the  box  such  an  intolerable 
stench  that  it  was  ordered  to  be  placed  outside  of  the  building. 
The  contents  being  unknown  to  the  station  men,  it  was  a  source  of 
considerable  apprehension  and  some  alarm,  as  well  it  might  be. 

The  fact  is  important  only  as  an  illustration  that  the  ice  must 
have  been  badly  contaminated  with  putrefactive  animal  matter  to 
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have  yielded  sach  disguBting  evideDce  to  the  sense  of  Bmell.    Whoi 
delivered  at  this  office  the  odor  was  so  oficnsive  that  the  saiDple 
was  placed  iu  the  yard  outside  of  the  bnildlDg.     A  visual  examint- 
tion  revealed  large  quantities  of  hair,  small  pieces  of  animal  tisBse, 
saw-dust  in  a  partially  decomposed  state  and  fresh  wood  sliaviDO, 
the  latter  of  which  was  undoubtedly  a  product  of  the  mills  at  ue 
dam,  below  which  the  ice  was  taken.     About  two  pounds  of  this 
ice  was  slowly  melted  in  a  warm  room  in  a  clean  basin,  and  tbeo 
put  into  a  large  bottle  and  thoroughly  sealed.     In  a  few  days  some 
small  yellow-colored  oil  globules  appeared  upon  the  surface  oi  the 
water,  which  in  the  course  of  a  month  entirely  disappeared,  leaving 
the  water  slightly  tinged  with  yellow,  in  which  condition  it  seenu 
to  remain  without  further  change. 

The  Tanneries. 

The  glove  business  at  Littleton  is  a  comparatively  new  industry 
for  that  town,  the  business  having  developed  in  a  very  few  years  to 

figantic  proportions.  The  two  large  companies,  the  Saranac  and 
!ureka,  have  each  a  tannery,  aside  from  their  large  manufacturing 
establishments.  Some  idea  of  the  magnitude  of  these  industries 
may  be  gathered  from  the  fact  that  the  sales  for  the  last  year 
amounted  to  over  $500,000 ;  about  225,000  skins  were  used,  weigh- 
ing in  the  aggregate  700,000  pounds  before  being  tanned.  About 
three  hundred  men,  women  and  children  are  employed  at  the  tan- 
neries and  shops,  and  two  or  three  thousand  women,  engaged  a  part 
of  the  time,  in  making  gloves  outside  of  the  shop.  The  amount  of 
waste  estimated  from  the  process  of  tanning,  etc.,  is  over  two  hun- 
dred tons,  a  greater  portion  of  which  has  been  allowed  to  go  into 
the  Ammonoosuc  river.  No  direct  complaint  has  been  made  to 
the  proprietors  of  these  tanneries,  excepting  from  mill-owners 
below,  and  that  on  account  of  the  obstruction  caused  by  the  hair 
which  was  carried  down  the  river.  Land-owners  along  the  river 
were  pleased  with  the  result  of  the  occasional  overflow  of  the  river, 
which  carried  valuable  fertilizing  material  upon  the  soil,  and  resulted 
in  larger  crops,  and  a  more  abundant  hay  crop,  in  some  instances 
doubling  the  amount. 

A  Visn  TO  Lisbon  and  Lfitleton. 

April  6,  the  secretary  visited  Lisbon  for  two  objects  :  To  examine 
into  the  cause  of  sudden  fatality  in  a  herd  of  cattle,  elsewhere  men- 
tioned, and  the  contamination  of  the  river. 

A  few  weeks  prior  to  this  time  the  ice  had  been  broken  up  in  the 
river  by  a  sudden  thaw  and  rise  in  the  water,  and  immense  masses 
had  been  piled  up  promiscuously  in  many  places  between  the  two 
towns.  Acres  were  covered  in  this  way,  and,  riding  along  the 
railroad  even,  the  ice  presented  a  dirty  and  filthy  appearance. 
Just  above  the  village  of  Lisbon,  and  in  view  of  the  same,  was  a 
large  field  of  ice,  embracing  an  area  of  over  fifty  acres,  compactly 
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driven  toother,  and  in  some  places  piled  piece  upoti  piece.  Upon 
this  the  sun  had  shone  three  weeks  or  more,  and,  of  course,  it  had 
been  steadily  melting  a  jj^reat  part  of  the  time,  as  the  warm  spring 
days  approached.  The  ice  of  this  great  field  contained,  like  the 
sample  sent  the  Board  in  the  winter,  a  large  amount  of  hair,  con- 
riderable  animal  matter,  like  fleshings,  and  saw-dust  in  all  stages  of 
decomposition.  The  melting  process  had  gone  on  so  slowly  that  it 
did  not  wash  this  foreign  matter  oif  from  the  ice  to  the  ground, 
bat  simply  left  it  lying  npon  the  surface  of  the  ice.  The  whole 
surface  of  this  field  of  ice  was  so  discolored  in  this  way  as  to  pre- 
sent the  extremely  dirty  condition  which  I  have  already  described, 
while  riding  on  the  railroad,  in  the  fields  that  were  nearer  the  pass- 
ing train.  I  had  expected  to  find  considerable  pollution  of  this 
stream,  bnt  my  mind  had  not  been  prepared  to  witness  such 
wholesale  contamination  as  was  before  me.  An  examination  of  the 
meadows  on  the  opposite  side  of  the  river,  where  there  was  no  ice, 
revealed  the  same  condition  that  will  exist  when  the  vast  quantities 
of  ice  mentioned  are  melted,  to  wit,  an  almost  incomprehensible 
amount  of  dehris  scattered  over  the  entire  surface.  In  some  places 
this  refuse  material  was  evenly  spread  over  the  ground  to  the  depth 
of  an  inch  ;  in  other  places  it  had  seemed  to  drift,  and  was  found 
to  be  in  patches  a  few  feet  wide  and  several  rods  long,  to  the  depth 
of  from  four  to  twelve  inches;  in  some  other  localities  it  had  only 
discolored  the  surface  without  leaving  it  in  any  considerable  quan- 
tities, though  everywhere  could  be  found  this  particular  waste,  hair 
and  fleshings,  from  the  tanneries.  The  immense  amount  of  saw- 
dust was  another  notable  condition,  and  one  which,  though  not  so 
offensive  in  its  character  as  the  product  of  the  tanneries,  is  by  no 
means  to  be  ignored.  The  bushes  and  shrubes  which  grew  along 
the  banks  of  the  river  were  completely  fringed  with  hair  as  far  up 
as  high-water  mark;  indeed,  they  furnished  an  excellent  and  accu- 
rate register  of  the  height  to  which  the  water  had  reached.  It  was 
also  stated  that  a  turbine  water-wheel  at  Lisbon  liad  become  com- 
pletely fllled  and  packed  with  the  hair,  so  that  it  was  stopped  in 
consequence  of  the  same  ;  that  the  flume  racks  became  filled  by  slow 
accumulation,  and  necessitated  the  removal  of  the  same;  also  that 
the  paper-pulp  mill  at  that  place  had  to  strain  all  of  the  water  used 
in  their  various  processes,  and,  in  so  doing,  the  pipes  and  strainers 
would  become  filled  with  hair,  and  oblige  them  to  suspend  work 
till  the  same  was  removed.  These  facts  are  mentioned  to  give  a 
faint  idea  of  the  extent  of  this  particular  trouble. 

The  pollution  of  this  stream  is  without  a  parallel  in  the  State, 
Dwing  to  the  character  and  extent  of  the  contaminatioti.  Informa- 
tion received  at  Littleton  concerning  the  process  of  tanning,  and 
the  various  chemicals  used,  leads  to  the  conclusion  that  no  sub- 
stances were  used  in  the  various  manipulations  and  methods 
3mployed  in  preparing  the  leather,  which  would  at  all  injure  the 
character  of  the  river;  dilution  and  chemical   changes   through 
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oxidation  woold  be  so  rapid  that  probably  no  trace  of  the  rab- 
stances  used  conld  be  found  even  a  few  rods  below  their  entrance 
into  the  river.  The  only  contamination,  then,  coming  from  the 
tanneries  mentioned,  is  of  an  animal  character,  to  wit,  hair  and 
fleshings.  From  the  nature  of  these  substances,  rapid  decompoeitioD 
and  oxidation  is  impossible,  consequently  the  pollution  of  the 
stream  would  be  even  greater  at  a  given  distance  from  the  point 
of  entrance  into  the  river.  How  tar  these  substances  maybe 
traced  below  the  Ammonoosuc,  in  the  Connecticut  river,  has  not 
been  ascertained,  but  undoubtedly  to  quite  a  distance.  loe  taken 
from  the  Connecticut  river,  near  the  mouth  of  the  Ammonooeoc, 
contained  hair  from  these  tanneries. 

Abatement  of  the  Nuisance. 

After  an  examination  of  the  condition  of  the  river,  and  the 
immediate  effects  of  sueh  pollution,  a  visit  was  made  to  the  glove 
companies  at  Littleton  for  the  purpose  of  settling,  in  some  way, 
this  difficult  question.     It  was  apparent  that  such  a  state  of  afiairB 
could  not  be  allowed  to  exist,  as  the  result  would  be  dangeroaa  to 
the  health  of  the  people,  detrimental  to  manufacturing  interests, 
and  in  many  other  ways  intolerable.     Parties  suffering  from  the 
results  of  such  wholesale  river  contamination  were  upon  the  verjp 
of  commencing  suits,  not  only  for  an  abatement  oi  the  nnisance, 
but  for  special  damages.     This  intention  seemed  in  no  way  to  be 
a  malicious  one,  as  it  was  stated,  evidently  upon  good  antnorityf 
that  if  the  tanneries  would  cease  at  once  putting  their  waste  into 
the  river,  no  suits  would  be  entered.      Upon  visiting   Littleton, 
and  interviewing  the  companies  mentioned,  they  asserted  that  no 
complaint   had    been  made  directly  to  them,  with  a  single  excep- 
tion, from  any  source,  and,  with  a  candor  and   promptness  which 
are   rarely  exhibited  by  prosperous  corporations,  especially  io  * 
matter    which    would    result   in    cost    and    inconvenience,  they 
expressed   a   willingness   to   immediately    put   in    execution  the 
reconimendation  ol  the  Board,  to  wit,  to  allow  no  more  t/KW^ 
fro7n  their  factories  and  tanneries  to  enter  the  river.     This  detet^* 
ination,  though  resulting  in  considerable  immediate  expense^  v** 
been  faithfully  carried  out,  as  a  subsequent  visit  and  examind*^^^^ 
have  shown  ;  so  that  this  extensive  source  of  pollution  has  t^^e 
eflfectuallv   removed.       Too   much    credit   cannot   be   given        ^ 
Saranac  Glove  Company  and  the  Eureka  Glove  Company  (ow^^, 
of  all  the  tanneries)  for  the  willingness  and  promptness  which  IC^  -^ 
exhibited  in  bringing  the  case  to  an  early  and  satisfactory  teri^^!^^ 
ation,  and  that,  too,  in  a  generous   and    public-spirited  man:^^ 
Without  a  question  as  to  the  legal  view  of  the  case,  or  a  sugges^^ 
that  they  were  within  the  reach  ot  any  of  the  various  processed    i 
the  law,  they  responded  simply  upon  being  asked ;  and  the  peor*  T 
who  have  been  inconvenienced  by  the  former  pollution  of  this  ri  'f^ 
should  credit  these  companies  with  a  spirit  of  fairness  and  cooft^^' 
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eration,  which  is,  indeed,  merited.  It  is  to  be  hoped  that  all 
thongbtff  of  suits  in  the  case  will,  if  they  have  not  already,  be 
abandoned. 

It  is  to  be  expected  that  some  of  the  results  of  this  extensive 
pollution  *will  be  evident  in  some  localities  alon^  the  river  during 
the  present  season.  The  debris  which  the  eany  freshets  in  the 
spring  carried  upon  the  banks  and  meadows  will,  of  course,  remain, 
and,  it  is  possible,  may  be  a  source  of  annoyance  at  some  points, 
even  at  the  present  time ;  however,  the  process  of  oxidation  will 
very  soon  destroy  all  that  may  now  be  objectionable,  and  the 
original  purity  of  the  water  and  cleanliness  of  the  banks  and 
overflowed  lands  will,  so  far  as  the  tanneries  are  concerned,  be 
restored. 

Thb  Contaminated  Iob. 

That  last  winter's  product  of  ice  from  this  river  between  Little- 
ton and  the  Connecticut  river  (20  miles)  is  wholly  unfit  for  use, 
does  not  admit  of  a  doubt.  £ven  ice  taken  by  parties  at  Woods- 
ville  from  the  Connecticut  river,  near  the  mouth  of  the  Ammonoosuc, 
contained  hair  in  quite  visible  quantities.  Under  no  circumstances 
shoald  the  ice  mentioned  be  used  for  drinking  purposes,  even 
thoagh  to  the  eye  it  presents  the  appearance  of  absolute  purity. 
It  is  a  popular  fallacy  tnat  ice  purifies  itself;  that  water  in  freezing 
eliminates  all  organic  impurities;  such  is  not  true;  water  that  is 
contaminated  prodnces  ice  of  the  same  character.  There  are  many 
instances  on  record  in  which  impure  ice  has  produced  serious  and 
alarming  sickness.  It  is  not  necessary  that  such  ice  should  be  con- 
taminated to  that  extent  that  it  may  be  seen  with  the  naked  eye, 
to  render  it  nnfit  for  use.  Water  may  be  badly  polluted  by  foreign 
matters  in  solution,  and  the  ice  produced  therefrom  be  equally 
dangerous  to  health.  So,  then,  the  present  stock  of  ice  from  this 
river  should  be  regarded  with  great  suspicion,  however  fine  its 
ap{>ea  ranee. 

(Taken  from  the  First  Annual  Report  of  the  State  Board  of 
Health  of  the  State  of  New  Hampshire,  for  the  fiscal  year  ending 
April  30,  1882,  pages  53  to  middle  of  59.) 


APPENDIX  "  H." 

Purification  of  Watkr  by  Frkkzino. 

As  a  supplement  to  former  experiments  upon  this  subject  (see 
pages  48-50  Df  the  Report  of  Michigan  Sute  Board  of  Health,  1882), 
I  have  made  recent  observations  which  confirm  the  conclusions  then 
drawn,  that  freezing  does  not  purity  water  to  the  extent  generally 
supposed.  I  then  found  that  the  purification  by  freezing  was 
about  fifty  per  cent  for  crystalloids  and  only  about  twenty  per  cent 
for  colloids. 
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As  tlie  results  presented  in  my  former  papers  were  not  oonoerned 
with  the  living  organisms  so  freqnent  in  polluted  water,  the  follow- 
ing experiments  were  deemed  necessary.  The  micro-organifliM 
used  were  such  as  may  be  obtained  from  decomposing  meat  jaioes, 
infusion  of  hay,  and  stagnant  pools.  Each  specimen  of  the  fluid 
was  divided  into  two  equal  portions,  one  to  be  frozen,  and  the 
other  to  be  reserved  for  comparison.  The  freezing  was  effected  by 
exposing  the  fluid  to  the  winter's  cold.  In  each  experimeDt  ten 
drops  of  each  portion  were  examined  and  the  averages  taken. 

The  first  experiment  was  with  bacteria.  The  average  number 
per  drop  found  in  each  portion  was :  In  the  melted  ice  of  the 
upper  half  of  the  exposed  fluid,  sixteen ;  in  the  lower  half,  par- 
tially frozen,  250  ;  in  the  upper  half  of  the  unfrozen  portion,  160; 
in  the  lower  half  of  same,  170. 

In  all  cases  the  number  of  organisms  in  each  of  ten  drops  was 
counted  and  an  average  taken.  This  experiment  shows  a  purifica- 
tion of  about  ninety  per  cent.  The  averages  in  different  portions 
of  the  unfrozen  fluid  show  that  the  organisms  were  quite  evenlj 
distributed  therein,  which  was  also  true  of  the  following. 

The  second  experiment  was  with  the  col^ps  /tirtus  of  stagnant 
pools.  The  averages  being  taken  as  before,  the  following  results 
were  obtained  :  Upper  third  of  ice  contained  twenty-five  per  drop 
of  water ;  middle  third  contained  190  per  drop  ;  lower  third  con- 
tained 500  per  drop  ;  in  the  unfrozen  fluid  the  average  of  fifteen 
drops  was  300. 

This  shows  a  purification  of  91.6  per  cent  in  the  upper  third  of 
the  ice,  with  a  gradual  decrease  downward.  In  this  case  the  fluid 
was  frozen  through  and  through  solid. 

In  a  third  test  with  paramoecium.  aurdia  from  a  mnddy  pool 
the  following  results  were  secured :  The  water  from  the  ice  con- 
tained thirty  per  drop ;  the  water  under  the  ice  contained  590  per 
drop ;  the  unfrozen  fluid  reserved  averaged  450  per  drop.  This 
showed  a  casting  out  of  93.3  per  cent. 

The  fourth  test  was  with  fflaiicotna  sdntillana  from  infusion  ot 
hay,  the  following  figures  were  obtained :  Water  from  upper  half 
of  ice  contained  ten  per  drop ;  water  from  lower  half  of  ice  con- 
tained 120  per  drop ;  unfrozen  liquid  averaged  ninety-one  per  drop. 
A  purification  of  eighty-nine  per  cent  is  secured  in  this  case. 

These  figures  seem,  at  first,  quite  encouraging,  especially  when 
compared  with  the  results  given  in  my  former  paper  with  chemical 
impurities.  However,  when  we  remember  that  freezing  does  not 
kill  these  organisms,  and  that  they  multiply  rapidly,  there  is  not 
so  much  consolation,  as  such  ice  may  prove  a  fertile  source  of  infec- 
tion. The  entire  series  of  experiments  shows  that  pure  ice  can 
come  only  from  pure  water,  and  that  great  care  should  be  exercised 
in  gathering  this  useful  commodity. 

Admitting  the  above,  the  question  as  to  the  best  time  of  gathering 
ice  arises.     In  answering  this,  the  following  analyses  may  be  w 
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valne,  not  only  as  showinfj  how  impure  ice  may  become,  but  the 
circumstances  attending  its  formation,  together  with  its  natural 
sarronu dings,  have  a  direct  bearing  on  hygiene.  The  ice,  whicli 
was  about  eignteen  inches  thick,  was  cut  and  examined  in  such  a 
way  that  we  may  speak  of  its  upper  and  lower  halves.  One  liter 
of  water  from  the  upper  halt  gave  the  following  results:  Total 
solids,  0.5  grams;  free  ammonia,  1 .333  milligrams;  albuminoid 
ammonia,  O.S  milligrams;  nitrates,  abundant. 

Analysis  of  one  Titer  of  water  from  the  lower  half  of  the  ice 
showed  the  following:  Total  solids,  0.1  grams;  free  ammonia, 
0.12  milligrams;  albuminoid  ammonia,  0.16  milligrams;  nitrates, 
test. 

Taken  alone  this  analysis  seems  to  disprove,  the  fact  that  there 
is  a  gradual  purification  in  freezing  downward ;  but  a  brief  con- 
sideration of  the  circumstances  will  solve  the  mystery.  The  stag- 
nant pool  (tor  such  it  was  from  which  this  ice  was  taken)  is  sur- 
rounded by  steep  hills  which  begin  at  the  very  water's  edge.  At 
the  summit  of  the  hiU  on  one  side  stand  four  houses,  each  with 
barn  and  privy.  On  the  opposite  side  of  the  pond  the  hillside  is 
covered  by  an  old  cemetery  and  has  a  considerable  growth  of 
trees.  The  lower  half  of  the  ice  was  frozen  early  in  the  winter, 
and  the  water  frozen  at  that  time  underwent  the  partial  purifica- 
tion shown  to  take  place  m  our  experiments.  Subsequently  there 
was  a  fall  of  snow,  followed  by  thaw  and  rain.  The  decomposing 
nciatter  from  the  hillsides  was  washed  down  upon  the  first  layer  ot 
ice,  and,  it  becoming  colder  again,  there  froze  a  distinct  color  in  the 
ice  marking  the  depth  of  this  increase.  Whatever  purification 
might  have  taken  place  was  limited  by  the  sm'face  of  the  lower 
half  of  the  ice,  as  a  result  of  which  we  have  no  purification  in  the 
upper  half.  We  can  easily  see  that  in  this  way  many  additional 
layers  of  impure  ice  may  be  added. 

From  the  foregoing  we  must  conclude  that  the  pollution  of  ice 
often  accompanying  partial  thaws  and  subsequent  freezings  should 
be  considered  in  harvesting,  and  that  the  first  ice  of  winter  is 
the  purest.  It  is  needless  to  suggest  that  skaters  carry  large 
amounts  of  impurities  on  the  ice,  and  that  fields  selected  for 
harvest  should  be  protected  from  them.  Even  a  heavy  fall  of  snow 
apon  ice  may  contaminate  it  to  a  considerable  extent.  An 
analysis  of  snow  tailing  upon  a  pond  near  the  laboratory,  collected 
during  the  storm,  showed  the  following  :  Total  solids  per  liter  of 
water  from  the  snow,  0. 12  grams  ;  free  ammonia  per  liter  of  water 
from  the  snow,  0.4  milligrams;  albuminoid  ammonia  per  liter  of 
water  from  tlie  snow  0.21  milligrams. 

The  excess  of  free  and  combined  ammonia  may  be  in  a  measure 
accounted  for  by  the  nearness  to  the  chemical  laboratory  of  the 
University  of  Michigan. 

The  purest  snow,  gathered  away  from  cities,  contains  on  an 
average:  Free  ammonia,  0.3  milligrams  per  liter;  albuminoid 
ammonia,  0.08  milligrams  per  liter. 
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Since  writing  the  above  I  have  been  favored  with  an  opportonity 
of  testing  still  further  the  validity  of  the  ground  taken.    A  spe^- 
men  of  ice,  which  had  been  garnered  before  any  rain  or  thaw  hid 
come  upon  it,  showed  on  analysis  the  following  results,  per  liter*. 
Total  solids,  0.08  granl^  ;  free  ammonia,  0.19  milligrams;  albomi* 
noid  ammonia,  0.09  milligrams ;  nitrates,  none. 

I  afterwards  gathered  some  ice  from  the  same  source,  ))Bt  there 
had  been  some  rain,  snow  and  drainage  from  thawinjc  upon  it 
Skaters  also  had  been  upon   the  ice.     Analysis  showed  the  follow- 
ing results,  per  liter:  Total  solids,  0.6  grams;  free  ammonia  0.28, 
milligrams ;  albuminoid  ammonia,  0.6  milligrams ;  nitrates,  very 
abundant. 

The  deductions  from  these  analyses  serve  to  confirm  my  former 
convictions  and  sustain  the  conclusions  already  given. 

C.  P.  PENGRA. 

(Taken  from  the  twelfth  annual  report  of  the  secretary  of  the 
State  Board  of  Health  of  the  State  of  Michigan,  for  the  fiscal  year 
ending  September  30,  1884.  Pages  sevdnty-uine  to  middle  of 
eighty-one.) 


Proceedings  of  Academy  op  Natural  SdENcsa, ) 
Philadelphia,  Oct  28,  1884.  j 

\  Organisms  in  Ice. 

Prof.  Leidy  stated  that  a  member  had  placed  in  his  handa,  for 
examination,  a  vial  of  water  obtained  from  melting  ice  which  is 
used  for  cooling  drinking  water.  From  time  to  time,  among  some 
sediment  taken  from  a  water  cooler,  the  gentleman  had  observed 
what  he  supposed  to  be  living  worms,  which  he  suspected  were 
introduced  with  the  water  into  the  cooler,  and  not  witli  the  ice. 
Upon  melting  some  of  the  ice  alone,  the  worms  were  still  observed, 
and  the  water  submitted  for  examination  wa^  some  that  was  thus 
obtained.  Prof.  Leidy  was  surprised  to  find  a  number  of  worms 
among  some  flocculent  sediment,  mainly  consisting  of  vegetal 
hairs  and  other  debris.  Beside  the  worms,  there  were  also 
immature  anguillulas,  and  a  number  of  totifer  vrdyari^y  all  living. 
It  would  appear  that  these  animals  had  all  been  contained  in  the 
ice,  and  had  been  liberated  on  melting.  It  was  an  unexpected 
source  of  contamination  of  our  drinkipg- water,  that  Prof,  Leidy 
had  previously  supposed  to  be  very  improbable.  The  little  worms 
he  was  not  familiar  with. 

(Academy  of  Natural  Sciences.     Proceedings,  1884,  page  260. 
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The  Action  of  Cold  on  Mioeophytes.* 

Professor  McEendrick  of  Glasgow,  gave  at  the  recent  meeting 
of  the  British  association  an  interesting  account  of  the  methods  of 
trying  to  destroy  small  organisms  like  oacteria,  not  as  is  commonly 
done  oy  heat,  but  by  cold.  It  is  known  that  by  means  of  Coleman^s 
cooling  machine  meat  may  be  kept  from  putrefying  for  a  consider- 
able time,  but  in  attempting  to  sterilize  a  putrescible  solution  by 
means  of  cold,  it  was  found  that  though  in  some  cases  putrescence 
was  delayed,  in  no  ease  were  the  organisms  completely  destroyed. 
Organic  fluids  were  exposed  to  temperatures  more  than  120  degrees 
below  0  deg.  P.,  but  on  thawing  they  were  found  to  contain  living 
organisms  still.  *****  *  * 

It  is  well  known  that  frogs  have  been  found  in  blocks  of  ice  and 
been  revived.  Frogs  have  been  frozen  at  twenty  degrees  F.  in 
about  half  an  hour.  On  thawing  slowly,  the  animal,  in  two 
instances,  completely  recovered.  When  it  was  frozen  for  longer 
than  half  an  hour  it  did  not  recover ;  but,  though  reflex  action  was 

fpne,  there  remained  some  irritability  both  in  nerves  and  muscles, 
t  was  found,  also,  that  certain  vital  functions  may  J)e  arrested  by 
cold,  and  thus  conceivably  higher  organisms  may  be  kept  vitally 
inert  lor  an  indefinite  time.  Experiments  were  also  tried  on 
warm-blooded  animals.  A  rabbit  subjected  to  a  temperature 
100  degrees  below  0  deg.  F.,  recovered.  No  temperature  lower 
than  seventy-three  degrees  below  0  deg.  F.,  has  been  obtained  in 
tree  atmosphere.  (Science,  October  30,  1885,  page  393;  Science, 
supplement,  October  30,  1885,  page  393). 


APPENDIX  "I." 

Syracuse,  April  3,  1886. 

To  James  T.  Gardiner,  Esq.,  State  Board  of  Health : 

I,  William  H.  Pollman,  health  inspector  to  the  board  of  health 
of  the  city  of  Syracuse,  do  hereby  testify  that  the  facts  given  below 
are  as  near  correct  as  it  can  be  given. 

By  a  resolution  passed  by  tlie  board  of  health,  February  10, 
1886,  the  health  inspector  was  instructed  to  get  ice  and  water  from 
the  lollowing  places :  Onondaga,  Oazenovia  lakes  and  Wide  Waters. 
The  ice  and  water  were  taken  from  lakes  and  Wide  Waters  on 
March  third  and  sent  to  Albany  the  same  day. 

Mr.  Sawmiller's  ice  and  water  were  taken  from  Onondaga  lake, 
3,000  feet  from  the  mouth  of  Onondaga  creek  and  1,200  feet  from 
the  shore  and  from  mouth  of  Bear  Trap  creek. 

Gee  Bros,  ice  and  water  were  taken  from  Onondaga  lake,  1,500 
teet  trom  the  mouth  ot  Onondaga  creek,  1,200  feet  from  east  shore 
of  lake. 

*  From  Nature. 
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Listman's,  now  Warner's,  ice  and  water,  marked  No.  2,  were 
taken  from  Onondaga  lake,  two  miles  from  the  mouth  of  OooDdaga 
creek  and  600  feet  from  east  shore  of  lake. 

Knapp's  ice  and  water  were  taken  from  the  Wide  Waters  at  the 
foot  of  cherry  street,  about  100  feet  from  south  dock,  near  or  eonth 
side  of  the  channel. 

Listman's  ice  and  water,  marked  5,  were  taken  from  Cazenovia 
lake,  in  center,  and  300  feet  from  east  shore  in  thirty  leet  of  water. 

Respectfully, 

WILLIAM  F.  POLLMAN, 

Health  InspecUfT^  SyracuHe, 

Sworn  to  before  me  this  the  ) 
5th  day  of  April,  188().       \ 

P.   D.  C0i>NKY, 

Coimnhmmer  of  Deeds^  Syracuse^  N,    Y, 


APPENDIX  '*J." 

Laboratory  of  the  Albany  JVIkdigal  Collkob,  > 

Albany,  March  20,  1886.  \ 

Dr.  F.  C.  Curtis,  Acting  Secretary^  State  Boaf  d  of  Healthy  Albany: 

Dear  Sir. —  I  transmit  herewith  a  tabulated  report  of  the  analy- 
ses ot  live  samples  of  water,  and  five  of  ice,  which  samples  were 
sent  to  the  State  Board  of  Health  by  Wm.  H.  Pollman,  health 
officer  ot  Syracuse,  N.  Y.,  and  delivered  to  me  on  March  4,  with 
the  exception  of  sample  of  water  No.  5,  which  was  received  March 
9.  The  water  was  contained  in  large  glass  bottles  and  the  ice  con- 
sisted of  large  cakes,  with  labels  securely  attached,  packed  in  saw- 
dust. The  ice  was  unpacked  as  soon  as  received  and  each  cake 
separately  cleansed,  broken  in  pieces,  the  pieces  rinsed  in  distilled 
water  and  placed  in  large  glass  jars  closed  air  tight  and  allowed  to 
melt.  The  "  color  and  appearance  "  and  "  odor  "  as  stated  in  the 
table  of  results,  of  course,  refer  to  the  water  from  the  ice  and  not 
to  the  ice  itself.  By  request  of  Mr.  Carman  samples  of  each  of  the 
waters  and  ice  were  sent  to  Dr.  Wm.  Hailes  for  biological  exam- 
ination. 

It  will  be  observed  that  the  three  samples  of  water  from  Onon- 
daga lake  and  the  single  sample  from  Wide  Waters,  Erie  canal,  are 
rated  as  '*  b.nd  "  while  that  from  Cazenovia  lake  is  classed  as  "  doubt- 
ful." The  chlorine  in  the  Onondaga  lake  waters  is  exceedingly 
high,  but  this  may  be  partly  or  chiefly  owing  to  the  geological 
strata  in  the  vicinity.  'The  samples  of  ice  with  the  exception  of 
No.  2,  from  Onondaga  lake  are  rated  as  "  good."  In  No.  2  the 
albuminoid  amnu)nia  is  K>w,  but  the  free  ammonia  rather  high^  and 
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it  is  classed  as  ^^  not  completely  satisfactory."  It  will  be  observed 
that  freezing  has  almost  entirely  removed  the  dissolved  solids  which 
the  waters  contained,  including  the  chlorides,  and  has  reduced  the 
amonnts  of  free  and  albuminoid  ammonia  very  greatly,  and  largely 
diminished  the  amonnts  of  oxygen  absorbea.  From  a  ciieraical 
standpoint,  the  ice  is  vastly  purer  than  the  waters,  but  this  does  not 
necessarily  prove  that  micro-organisms  or  specific  germs,  it  present, 
have  been  destroyed  or  removed  in  a  similar  ratio. 

Yours  respectfully, 

WILLIS  Q.  TUCKER, 

Analyst. 
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REPORT  ON  A  SANITARY  INSPECTION  OF  THE 

STATE  HOUSE. 

Albany,  Decemher  30, 1886^^ 

To  Dr.  Lewis  Baloh,  Secretary  State  Board  of  Uealth. 

Dear  Sib.  —  The   following   inomorandH  is  made  of  a  recent 
sanitary  inspection  of  the  State  House. 

Plumbing. 

The  main  part  of  the  waste  matter  of  the  bailding  discharges 
through  one  outlet  drain.  This  is  located  in  the  basement,  appar- 
ently starting  not  far  from  the  center  of  the  building  and  running 
beneath  the  surface  under  the  hall-way  to  the  north  or  Steuben 
street  door  and  thence  to  the  Steuben  street  sewer.  It  is  said  to 
be  of  vitrified  pipe  and  has  not  been  laid  many  years.  Into  this 
underground  drain  the  main  soil  pipe,  which  carries  all  the  waste 
from  the  upper  floors,  discharges,  and  also  a  small  iron  pij>e  from 
basins  and  urinal  in  the  Comptroller's  rooms  on  the  first  noor ;  it 
also,  I  believe,  receives  the  roof  water  from  four  leaders  and  the 
discharges  from  the  janitor's  apartments,  in  the  basement.  It 
receives,  in  fact,  all  the  waste  from  the  building  except  that  of  a 
tier  of  closets  in  the  basement  which  form  a  separate  system. 
There  has  evidently  been,  at  some  time,  a  drain  south  into  Pine 
street,  but  apparently  all  connections  with  it  have  been  cut  oS.  and 
it  receives  only  surtace  water  outside ;  the  condition  of  its  dead 
end  inside  the  building,  if  such  exists,  can  only  be  ascertained  by 
digging  it  up. 

As  to  the  basement  connections  with  the  main  or  Steuben  street 
drain,  there  is  a  detached  pan-closet  for  the  use  of  the  janitor's 
family ;  it  is  rather  remote,  necessitating  a  long  branch,  the  fall  of 
which  would  seem  to  be  too  inconsiderable ;  the  closet  is  good  for 
the  kind,  however,  and  has  a  perfect  ventilating  shaft  to  the  roof. 
The  connections  in  the  janitor's  apartments  are  numerous,  consisting 
of  sinks,  basins  and  a  bath-tub.  The  condition  of  the  latter  is  very 
bad  as  its  waste-pipe  has  no  trap  whatever,  and  its  connection  with 
the  main  drain  is  by  njeaps  of  four-inch  tile,  the  joints  of  which 
are  not  even  cemented,  and  we  found  that  water  pours  from  them 
into  the  ground  when  the  tub  is  emptied. 

In  a  laundry  and  general  scullery  is  an  exceedingly  old 
stone  basin  or  sink,  which  apparently  has  no  trap  under  it.  The 
other  connections  seemed  in  fair  condition.  In  one  or  two  rooms, 
formerly  occupied  as  offices  but  now  disused,  are  basins  the  con- 
nections of  which  are  good,  bnt  being  probably  seldom,  if  ever 
used,  the  seals  in  the  traps  may  be  broken  by  evaporation. 
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The  actual  condition  of  the  main  drain,  it  being  under  ground, 
can  only  be  learned  by  excavating  it.  Its  behavior  under  the 
peppermint  test  will  be  spoken  of  later. 

The  main  soil  pipe  is  of  iron  with  leaded  joints,  and  it  runs  in  a 
straight  course  up  through  the  building  to  the  top  floor,  where  it 
tertiiinates.  On  the  first  floor  the  connections  consist  of  basins 
and  urinals  in  the  rooms  occupied  by  the  Comptroller,  State 
Treasurer  and  Board  of  Charities. 

On  the  second  floor,  at  the  end  of  the  hall  toward  Steuben 
street  and  close  to  the  soil  pipe  are  two  closets  of  the  Demorest 
pattern.  These  have  7io  trapSy  the  only  seal  being  the  water 
retained  in  the  basin  by  the  plunger.  In  tne  same  small  apartment 
are  a  slop  basin  and  urinal,  neither  of  which^appears  to  be  pro- 
vided with  traps.  In  the  rooms  on  this  floor,  occupied  by  the 
State  surveyor  and  the  department  of  geology  and  paleontology, 
arc  good  basins  with  proper  connections. 

On  the  third  floor,  at  the  end  of  the  hall  directly  above  the 
closets  on  the  second  floor,  is  another  single  Demorest  closet,  pro- 
vided with  a  trap.  Over  it  is  a  large  water  tank  for  supplying  the 
closets.  The  overflow-pipe  of  this  is  carried  to  the  soil  pipe  of  the 
closet  and  connects  with  it  at  the  crown  of  its  trap  and  oelow  the 
seal ;  a  strong  draught  down  it  was  found  and  a  lighted  paper  was 
extinguished  by  the  suction  when  the  pull-handle  of  the  closet  was 
raised.  A  later  trial  showed  a  gentle  aranght  upward.  The  sewer 
air  manifestly  has  direct  access  to  the  building  through  this  pipe. 
In  the  rooms  of  this  floor,  now  being  prepared  tor  museum  and 
laboratories  of  the  department  of  geology,  are  new  basins  and  sinks 
ot  good  construction,  the  traps  of  which  have  one  inch  ventilating 
pipes  carried  through  the  roof,  the  only  thing  of  the  kind  in  the 
building. 

Besides  this  system  which  carries  almost  all  the  waste  from  the 
building  J;here  is  d  tier  of  closets  and  urinals  in  the  basement  which 
has  a  separate  drain  directly  into  the  Steuben  street  sewer,  on 
which  side  of  the  building  they  are  placed.  It  is  only  a  few  years 
since  these  were  introduced.  They  consist  of  six  plunger  closets  in  a 
tier  and  two  or  three  urinals.  They  are  provided  with  traps  and 
appear  to  work  efficiently ;  on  testing  with  peppermint  the  odor 
came  faintly  up  from  holes  between  the  broken  flags  of  the  floor, 
which  would  appear  to  indicate  that  the  drain  is  not  perfectly 
tight  and  may  possibly  be  of  vitrified  pipe,  but  this  can  only  be 
ascertained  by  excavating.  The  soil  pipe  is  not  carried  above  this 
floor;  it  has,  however,  a  foot  vent  just  outside  the  wall  of  the 
building.  The  floor  and  walls  of  the  apartment  are  in  a 
dilapidated  condition. 

Heatinq. 

The  building  is  almost  entirely  warmed  by  moans  of  stoves. 
There  is,  however,  a  portable  heater  in  the  basement  which  con- 
veys heated  air  to  two  registers  only ;  one  in  tlie  main  room  of 
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the  Comptroller's  suite,  and  one  to  a  small  room  adjoining.  This 
lieater  is  situated  in  thebaseujent  hall  or  corridor  under  which  the 
main  drain  runs  and  near  the  Steuben  street  door.  The  cold  air 
box  with  which  it  is  supplied  opens  in  the  side  of  the  basement 
dour  about  three  teet  from  i he '' cess-pool  "  or  catch  basin  to  the 
drain  for  the  reception  of  surtace  water ;  thence  it  is  carried  under 
ground,  alongside  of  the  drain,  to  the  heater.  The  impropriety  of 
its  environment  will  be  emphasized  later. 

Testing  thk  Main  Dkain  System. 

The  ordinary  peppermint  test  was  applied  to  the  main  system,  a 
mixture  of  oil  of  peppermint  and  ether  being  poured  into  the  ovef- 
flow  pipe  in  the  tftnk  in  the  top  floor  by  means  of  an  ingeuioiis 
contrivance  of  Mr.  Harper,  the  plumber,  who  assisted  me.  The 
odor  appeared  in  the  closets  on  the  second  floor,  those  noted  as 
having  no  traps.  The  basement  was  so  on  filled  throughout  with  the 
odor  and  it  came  strongly  up  the  registers  of  the  heater  to  the  first 
floor. 

Principal  Faults  Found. 

« 

First,  The  main  underground  drain  iu  the  basement  is,  without 
doubt,  extensively  pervious,  having  open  joints  and  probably 
boken  sections ;  the  more  as  a  constant  warfare  with  rats  is 
necessary.  Of  course  there  never  should  have  been  a  vitrified 
pipe  laid  there,  in  the  first  place,  as  this  without  doubt  ia,  nor 
should  it  have  been  laid  underground. 

Second.  The  janitor's  bath  tub  and  old  slop  sink  are  not  trapped 
and  the  former  has  vitrified  pipe  outlet  the  joints  of  which  are  not 
even  cemented. 

T/iird.  The  overflow  pi])e  to  the  tank  on  the  third  floor  furnishes 
a  direct  opening  to  the  soil  pipe  and  street  sewer. 

Fourth,  The  soil  pipe  is  carried  to  the  third  floor  only  and  not 
througli  and  above  the  roof. 

Fifth,  There  are  no  traps  to  the  closets  and  urinal  on  the  second 
floor.  What  has  not  been  before  noted,  the  joints  of  the  iron  pipe 
are  at  least  in  some  cases  closed  with  cement  instead  of  hammered 
lead. 

Sixth,  The  cold  air  box  to  the  heater  has  every  facility  for  taking 
sewer  air,  either  from  the  open  catch  basin  outside,  very  near  which 
it  opens,  or,  with  even  more  facility,  from  the  leaching  drain  along- 
side of  which  it  is  situated ;  it  runs  underground,  iu  itself  an  evil. 

Seventh,  If,  as  seems  probable,  a  ''  dead  end  "  of  the  former 
Pine  street  drain  exists  it  is  a  useless  and  possible  source  ot  pois- 
oned air. 

Eighth.  Reference  has  not  been  made  to  the  condition  of  the 
basement  floor  in  the  hallways  and  in  tl»e  apartment  containing 
the  water-closets.  The  floor  is  mostly  brick  and  flag,  is  rougli, 
broken,  and  has  numeroits  rat  holes.  There  is  no  dampness  of  the 
floor,  however. 
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Nmth.  There  are  unoccupied  rooms  in  the  basement  having 
basins  that  are  possibly  so  seldom  used  as  to  have  the  seals  in  their 
traps  broken  by  evaporation. 

Recommendations. 

Of  the  first  necessity  is  the  rectifying  the  condition  of  the  air 
supply  of  the  beater.  This  should  have  a  new  air  box,  opening 
remote  from  sewer  openings,  carried  overhead  instead  of  under- 
ground and  made  tight  enough  to  exclude  all  basement  air.  Unless 
this  can  be  done,  use  of  the  heater  had  better  be  discontinued. 

The  faulty  underground  drain  should  be  removed  and  iron  pipe 
with  leaded  joints  substituted.  Nothing  less  than  this  should  ever 
be  placed  in  any  building  occupied  by  human  beings.  At  the 
same  time  the  condition  ot  the  bath-tub  and  untrapped  sink  in  the 
basement  should  receive  appropriate  attention. 

The  overflow  pipe  to  the  tank  in  the  third  story  should  be 
detached  from  its  present  point  of  outlet,  and  instead  carried  to 
the  waste  pipe  of  the  basin  in  the  room  adjoining  to  which  it  can 
be  connected  above  the  trap. 

Traps  ought  to  be  placed  under  the  closets  on  the  second  floor. 

These  are  matters  of  more  pressing  importance,  and  rectification 
can  be  effected  at  small  cost.  Of  less  immediate  necessity,  it  is 
recommended  that  the  main  soil  pipe  be  carried  through  the  roof 
and  well  above  it.  It  would  be  well  it  a  similar  ventilating  shaft 
was  formed  for  the  separate  tier  of  closets,  and  at  the  same  time 
the  outlet  drain  to  these  should  be  made  ot  iron,  if  it  is  found  not  ^ 
to  be  already.  "  The  dead  eiid  ''  of  the  Pine  street  drain  should  be 
sought  tor  and  removed  if  found.  The  sewer  connections  in  unoc- 
cupied rooms  should  be  frequently  inspected  or  cut.  If  drains  are 
laid  beneath  the  surface  in  tlie  hallways  of  the  basement,  the  entire 
surface  of  the  hallways  should  after  proper  preparation  be  covered 
with  asphalt  and  a  floor  laid  above  this.  Cement  joints  about  the 
soil  pipe  and  its  connections  should  ^be  sought  for,  as  some  were 
found,  and  lead  substituted. 

The  ventilation  of  the  building  is  very  perfect,  shafts  extending 
to  large  openings  in  the  dome.  Except  in  the  matters  referred  to 
it  is  very  well  kept,  and  with  the  improvements  suggested  I  see  rjo 
reason  why  its  sanitary  conditions  should  fail  to  be  ip  every  way 
satisfactory. 

.  Very  truly  yours, 

F.  C.  CURTIS. 
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INVKSTIGATION  OF  JAMESTOWN  WATER  SUPPLY. 


The  following  papers  were  referred  by  the  Governor  to  the  Stat^ 
Board  of  Health  for  action,  July  10,  1886. 

Jamestown,  N.  Y.,  June  30,  1886. 

To  the  Hon.  D.  B.  Hir.L,   Governor  of  tlie  State  New  York: 

Dear  Sir.  —  The  city  of  Jamestown  is  supplied  with  its  water 
for  domestic  purposes,  mostly,  by   a  corporation  known  as  the 
Jamestown    Water   Supply  Company.     The   water  furnished  by 
such  company  is  in  part  obtained   from  driven  wells,  and  in  part 
from  the  outlet  to  Chautauqua  lake.     The  point  at  which  the  water 
is  taken  from  the  outlet  is  some  four  or  five  miles  from  the  lake* 
On  either  side  of  the  outlet  for  the  whole  distance  from  the  lake  is 
a  swamp  varying  from  fifty  rods  to   three-fourths  of  a  mile  in 
width.     This  swamp  is  filled  with  stagnant,  impure  and  unwhole- 
some water,  and  thoroughly  impregnated  with  decaying  vegetable 
matter.     From  the  lake  to  where  the   water  company  take  their 
water  it  is  a  slow,  sluggish   stream  and    the   water  is  continually 
stirred  up  and    thickened    by   the   action   of  steam-boats  passing 
through  the  outlet.     We  have  a  city   of  from   13,000  to    15,000 
inhabitants,  and  the  constant  complaint  from  a  large  portion  of  the 
inhabitants  is  that  the  water  wliich  the  company  furnishes  them  is 
filled  with  dead  and  decayed  fish,  or   portions  of   fish,  decayed 
vegetable  matter,  and  is  thick  and   muddy  and  has  an  ofiensive 
smell,  we  believe  it  is  a  "  question  affecting  the  security  of  life  and 
health,"  which  under  section  8  of  chapter  322  of  the  Laws  of  1880 
your   Excellency    should    require   the   State   Board  of  Health   to 
examine  into.  • 

It  is  the  request  of  the  Common  Council  of  the  city  of   Jamestown 
that  you  take  action  under  the  act  referred  to. 

Very  respectfully  yours, 

O.  F.  PRICE, 
Fred.  R.  Pktkrron,  Mayor. 

Clerk, 
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Jamestown  Water  Supply  Company,  ) 
Jamestown,  N.  T.,  July  3,  1886.      \ 

To  the  Hon.  D.  B.  Hill,  Governor  of  the  State  of  New  York: 

Dear  Sir. —  We  notice  by  the  proceedings  of  the  city  council 
that  a  request  has  been  sent  you  asking  for  an  investigation  by  the 
State  Board  of  .Health,  ot  the  water  supplied  to  the  citizens  of 
Jamestown.  In  this  request  the  company  most  heartily  joins.  A 
long  continued  and  malicious  attack,  by  certain  sensational  news- 
papers, upon  the  quality  of  the  water  furnished  throngh  the  mains 
of  this  company  has  led  to  frequent  demands  from  the  officers  of 
the  said  company  that  the  question  of  the  purity  or  impurity  of 
its  water  supply  be  determined  by  the  State  through  the  medium 
of  the  local  authorities,  believing,  as  they  do,  that  a  report  from 
such  a  source  would  command  public  confidence. 

This  course  was  adopted  in  June,  1885,  upon  the  payment  of  all 
expenses  by  the  water  company,  and  an  analysis  was  made  by  the 
chemist  to  the  State  Board,  Willis  G.  Tucker,  M.  D.,  Albany 
Medical  College,  of  samples  collected  by  the  local  board  of  health. 

In  addition  to  this  investigation,  analyses  have  been  made  by 
Prof.  A.  A.  Breneman,  formerly  of  the  Cornell  University,  now  of 
New  York  city,  by  Prof.  J.  Tingley  of  Allegheny  College,  Mead- 
ville.  Pa.,  and  Walter  H.  Kent,  Pli.  D.,  chemist  to  the  Brooklyn 
(N.  Y.)  Board  of  Health.  During  the  month  of  May,  1886,  Albert 
R.  Leeds,  Ph.  D.,  of  Stevens'  Institute  of  Technology,  came  to 
Jamestown  at  the  request  of  the  Water  Supply  Company,  made  a 
thorough  examination  of  the  mode  of  supply,  and,  after  an  extended 
chemical,  biological  and  microscopical  examination  of  the  water, 
made  an  exhaustive  report  upon  the  subject.  This  document  as  well 
as  the  reports  of  the  other  gentlemen  mentioned  are  at  the  service  of 
any  one  whom  you  may  detail  to  this  investigation. 

With  H  further  request  that  the  petition  of  the  Jamestown  city 
council  may  be  favorably  considered,  and  especially  that  the  inves- 
tigation which  they  ask  may  be  made  personally  by  some  official 
of  the  State  Board  of  Health,  or  one  whom  they  may  designate, 

we  remain, 

With  the  greatest  respect, 

THE  JAMESTOWN  WATER  SUPPLY  CO., 

A.  F.  Kknt,  President 
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After  a  careful  investigation  of  the  whole  qoestion,  the  following 
niturn  was  made  to  his  Excellency  January  18, 1887. 

To  His  Excellency  David  B.  Hill, 

Oovemor,  State  of  New  York : 

Sir. — (Jpon  the  petition  of  citizens  of  Jamestown,  N.  Y.,  to  yon, 
concerning  the  water  supply,  and  referred  by  youV  Excellency  to 
the  State  Board  of  Health,  by  order  of  the  Board,  I  have  the  honor 
to  submit  the  following  report : 

By  direction  of  this  office,  Mr.  Emil  Kuichling,  an  expert  civil 
engineer,  was  directed  to  make  an  examination  of  the  water  supply 
of  Jamestown,  and   report   thereon.     Mr.  Kuichling  made  snch 
examination  in  September  last,  and  submitted  a  long  and  exhanstr 
1  ve  report.   (See  "  B  "  in  Appendix.)   The  water  company  objected  to 
the  statement  of  Mr.  Kuichling,  and  asked  a  hearing  before  the 
State  Board  made  a  return  to  your  Excellency.    This  was  granted, 
and  at  a  meeting  of  the  Board  held  in  its  office  in  the  Oapitol  on 
November  22,  1886,  the  company  was  represented  by  Mr.  Lock- 
wood,  of  counsel,  Mr.  Kent,  an  official  of  the  company,  and  Prof. 
Albert  Leeds,   their  chemical  expert.     On  the  part  of  the  city 
appeared  Hon.  O.  F.  Price,  Mayor,  and  the  special  committee  on 
water  supply,  appointed  from  the  Common  Council.     The  authori- 
ties of  fhe  city  were  willing  and  ready  to  have  the  State  Board 
report  such  measures  as  would  seem  to  it  best  for  your  Excellency's 
consideration  and  order ;  but  the  water  company  objected  on  the 
ground  that  the  evidence  before  the  board  was  unsworn  testimony, 
and  that  a  sworn  officer  of  the  board  had  not  made  any  examina- 
tion of  the  matter  in  person.     It  was  therefore  decided  that  the 
secretary  of  the  board  should  visit  Jamestown  and  investigate  intc 
the  truth  of  the  report  submitted  by  Mr.  Kuichling,  and  personally 
examine  the  sources  of  water  supply.     This  was  done  December  7, 
1886.     It  was  understood  that  the  water  company  would  fnmish 
affidavits  at  that  time,  December  seventh,  and  the  city  would  also 
put  in  affidavits  if  so  desired.     Neither  party  had  any  affidavits 
[nade  or  ready  on  the  date  above  mentioned.     The  city  again  stated 
its  willingness  to  abide  by  the  report  of  the  State  Board  and  your 
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flxoeDency's  uction  thereon,  withoat  submitting  sworn  testimony. 
The  water  company  declined  this  proposition ;  objected  to  the  right 
of  the  State  Board  to  make  the  examination^  and  wanted  more 
time,  if  the  board  was  decided  upon  making  a  report,  in  which  affi- 
davits conld  be  submitted.  It  was  finally  agreed  that  two  weeks' 
more  time  be  allowed,  and  that  each  party  was  to  make  such  affida- 
vits as  they  desired,  and  forward  the  same  to  this  office,  not  la|;er 
than  the  twenty-first  instant.  This  was  done,  and  your  £xcellency's 
attention  is  respectfully  called  to  these  affidavits,  marked  ^^  D  "  and 
and  **  E  "  in  Appendix.  • 

It  may  be  briefly  stated  that  the  water  supply  of  the  city  of 
Jamestown  as  supplied  by  the  Jamestown  Water  Supply  Company, 
is  obtained  from  three  sources :  First,  from  driven  wells.  It  is 
conceded  by  all  that  this  supply  is  pure  and  wholesome.  Second, 
from  the  foot  of  Chaatauqua  L^e,  by  means  of  a  conduit,  part 
iron  and  part  wood,  of  about  two  miles  long.  This  conduit  leads 
through  a  swamp.  It  receives  the  water  from  the  lake  about  200 
feet  from  the  shore  in  a  crib  made  of  timber,  an  inside  and  outside 
timber,  while  between  gravel  is  placed  to  act  as  a  filter.  Wire 
screens  are  placed  opposite  the  mouth  of  the  conduit  to  prevent 
small  fish  from  getting  in.  The  water  has  an  average  depth  of 
about  four  feet.  Third,  from  the  outlet  of  the  lake  opposite  the 
steamboat  landing,  and  but  a  short  distance  from  the  pumping 
station.  This  water  is  conceded  by  all  to  be  unfit  for  use,  and  the 
pipe  is  put  there  as  a  safegaard  against  fire. 

The  supply  from  the  driven  wells  is  not  found  to  be  sufficient. 
It  has  therefore  been  augmented  by  lake  water  of  doubtful  purity, 
and  by  water  from  the  outlet  of  known  impurity.  The  company 
state  the  outlet  water  has  but  twice  been  allowed  to  flow  into  the 
pumping  well,  both  times  being  when  fires  were  in  progress.  The 
city  by  affidavits  state  this  not  to  be  the  case,  and  strong  suspicion 
is  created  that  this  easy  way  of  obtaining  a  greater  supply  has 
many  times  been  resorted  to  when  it  was  not  published  or  admitted. 

With  the  contract  between  the  city  and  the  water  supply  cora- 
^pany,  the  State  Board  considers  it  has  nothing  to  do.  Whether 
that  contract  has  been  violated  or  not,  is  no  question  for  the  board 
to  pass  upon,  and  therefore  it  is  not  taken  into  consideration. 

The  question  the  board  has  to  pass  upon  and  submit  to  your 
Excellency  is,  whether  in  its  judgment  the  water  as  supplied  to  the 
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city  of  Jamestown  for  drinkiDg  and  cooking  pnrpoees*  is  pure, 

wholesome,  and  withoat  menace  or  danger  to  the  pnbHe  health. 

And  farther,  as  to  whether  the  sources  of  supply  are  such  as  will 

give  water  of  this  character. 

There  is  no  need  of  taking  your  Excellency's  time  in  reviewing 

the  driven-well  water,  or  detailing  the  manner  in  which  it  is  taken. 

It  is  conceded  by  all  parties  that  it  is  the  best  of  water,  but  the 

supply  is  limited,  and  consequently  other  additional  souroes  are 

sought. 

Tub  Lake. 

At  the  point  where   water  is  taken  from  the  lake  the  average 
depth  is  four  feet.     The  crib  is  not  a  sufficient  filter,  and  can  onlj 
act  as  as  a  screen  to  the  larger  impurities.     For  a  long  distance  in  a 
northerly  direction  the  water  is  shallow,  not  reaching  at  any  point, 
except  in  the  channel  which  lies  to  the  east,  a  depth  over  six  to 
ten  feet.     Several  villages  lie  along  the  banks  of  the  lake  as  well 
as    summer    boarding    houses,    and    generally    the    sewage   of 
these  places  is  discharged  into  the  lake.     The  channel  in  mid* 
summer,  opposite  the  intake  crib,  is  so  shallow  that  the  boat  wheela 
turn  up  the  mud  in  passing,  and  the  wash  is'  thrown  over  toward 
the  crib,  the  wavelets  striking  against  it.     The  bottom  is  said  to  be 
sand  and  sandy  gravel.    But  a  deep  layer  of  mud,  having  swamp 
grasses  growing  in  it,  covers  the  sand.     Water  taken  from  the  lake 
alongside  of  the  crib,  December  eighth,  and  since  analyzed  by  Prof. 
Leeds,  the  company's  chemical  expert,  is  found  by  him  to  con- 
tain   more    Iree    and    albuminoid  ammonia  than  is  allowed  in 
waters  considered    chemically   healthful.     Free   and    albuminoid 
ammonia  are  considered  as  showing  sewage  contamination  or  organic 
impurity.      In  parts  of   100,000,   .013   of    free  and   albuminoid 
ammonia  is  considered  suspicious.    More  than  this  would  condemn 
the  water  as  probably  dangerous  to  health. 

Dr.  Leeds'  analysis  of  this  water,  taken  at  a  time  most  favorable 
for  this  lake,  ice  being  over  the  lake,  and  the  water  and  bottom  con- 
sequently not  disturbed,  shows  the  water  to  contain  in  parts  per 
100,000,  .042  of  free  and  albuminoid  ammonia.  This  shows  that 
the  water  of  the  lake,  at  the  crib,  at  generally  the  most  &vorable 
season  of  the  year  for  testing  water,  contains  in  solution  enough 
nitrogenous  particles  to  chemically  condemn  it  as  potable. 
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The  Conduit. 

This  goes  from  the  crib  in  the  lake  to  the  pnmping  station,  aboat 
two  miles.  For  the  first  part  of  its  course  after  leaving  the  crib, 
it  is  of  riveted  spiral  sheet-iron  pipe,  twenty-four  inches  in  diameter. 
This  enters  a  wooden  flume,  made  of  matched  boards,  and  this  again 
connects  with  a  ten-inch  iron  pipe,  which  pipe  also  receives  part  of  the 
driven  wells,  and  empties  into  the  pumping  well.  At  the  end  nearest 
the  pumping  station,  of  this  wooden  pipe,  where  it  connectes  with 
the  ten-inch  iron  pipe,  being  about  a  mile  and  a  half  from  the  crib, 
the  flume  when  opened  gave  off  an  appreciable  amount  of  sulphur- 
etted hydrogen,  and  the  water  tasted  of  the  same.  Prof.  Leeds' 
analysis  of  this  water  taken  at  the  same  time  as  the  specimen  from  the 
lake,  gives  of  free  and  albuminoid  ammonia  .0422,  showing  that  in 
its  passage  from  the  lake  the  water  had  gained  in  impurity,  and  was 
less  proper  for  potable  uses.  It  had  also  acquired  the  sulphuretted 
hydrogen,  which  made  it  unpleasant  to  taste  and  smell,  showing 
either  that  organic  matter  decayed  in  the  water  on  its  way  in  the 
flume,  or  that  impure  swamp  water  found  its  way  into  the  conduit 
This  latter  is  a  fair  assumption,  when  the  character  of  the  con- 
duit is  taken  into  consideration.  It  is  therefore  given  as  the 
judgment  of  this  board,  that  the  water  as  now  taken  from  the  foot 
of  Chautauqua  lake  and  supplied  to  the  citizens  of  Jamestown,  is 
not  pure  and  wholesome  water,  and  therefore  is  of  menace  and 
<langer  to  the  public  health. 

The  lake  seems  to  be  the  only  available  supplemental  source  of 
iDvater  supply  that  Jamestown  can  draw  upon.  To  make  the  water 
safe  for  potable  use  would  require  certain  things  to  be  done. 
Where  the  lake  water  is  taken  at  present  the  average  depth  is  about 
:f our  feet.  This  is  too  shallow  to  allow  of  water  to  be  drawn  from 
it ;  the  water  becoming  heated  to  the  bottom  in  summer,  conse- 
quently aiding  decomposition  of  organic  matter.  It  would  be 
necessary  then  for  the  intake  pipe  to  be  moved  some  distance  to  a 
place  where  deeper  water  could  be  found. 

The  chances  that  the  water  taken  even  at  a  point  further  up  the 
lake  would  not  be  free  from  pollution,  would  render  it  necessary 
that  the  lake  water  should  be  filtered  before  being  sent  into  the 
distributing  mains.  This  would  be  best  done  by  filters  or  filtering 
beds,  arranged  so  that  they  could  be  cleaned  as  often  as  required. 
It  would  be  better  that  these  filter  beds  should  be  near  the  pumping 
station. 
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Owing  to  the  nature  of  the  ground  through  which  the  conduit 
will  have  to  be  laid,  cast-iron  pipe,  of  proper  size,  should  be  used, 
or  a  conduit  of  masonry,  properly  laid,  to  avoid  the  leakage  into 
the  flume  of  swamp  water. 

It  is  therefore  given  as  the  judgment  of  the  board,  that  if  water 
be  taken  from  Chautauqua  lake  for  the  supply  of  the  city  of  James- 
town, the  water  be  taken  at  a  greater  depth,  not  less  than  ten  feet ; 
that  it  should  be  carried  in  proper  cast-iron  pipes,  or  an  aqueduct 
of  masonry,  and  that  before  it  is  distributed  to  the  city  mains  it 
should  be  thoroughly  filtered. 

The  Outlet. 

No  question  is  raised  but  that  the  water  at  this  point  is  entirely 
unfit  for  primary  uses.  Directly  opposite  the  intake-pipe  in  the 
outlet  that  leads  to  the  pumping  well,  the  several  steamboats  plying 
on  the  lake  have  their  landing.  These  boats  carried  last  summer 
over  200,000  people,  and  in  turning  at  the  landing  they  stir  the 
bottom,  throwing  the  wash  against  the  intake.  It  is  claimed  by 
tlie  company  that  but  twice  has  this  water  been  drawn  into  the 
mains,  both  cases  being  to  give  greater  supply  for  fire.  It  is 
claimed  by  the  city  that  much  more  than  this  has  been  used,  and  the 
afiidavlto  submitted  by  the  city  appear  to  bear  out  this  statement. 

It  is  shown  by  the  various  affidavits  submitted  that  the  yield  of 
water  bv  the  driven  wells  is  not  sufficient  to  meet  the  demands 
made  ii|)oii  the  water  company.  The  company  hesitate  about 
driving  more  wells,  as  they  fear  the  expense  will  not  be  met  with 
an  adequate  flow  of  water.  To  obtain  sufficient  water,  therefore, 
they  laid  the  conduit  to  the  lake. 

The  report  of  Engineer  Kuichling  shows  that  enough  water 
f(»r  protection  from  fire  cannot  be  had  by  the  supply  as  now  drawn 
from  the  driven  wells,  and  from  the  lake.  It  therefore  becomes 
necessary  to  allow  the  outlet  connection  for  flre  protection  until 
such  time  as  a  larger  and  better  supply  can  be  obtained.  There  is 
no  need  of  chemical  analysis  to  determine  the  unhealthfulness  of 
this  outlet  water.  To  know  that  in  a  basin  about  160  feet  wide, 
so  shallow  that  the  steamboats  turning  therein  thi*ow  the  mud  up 
by  their  wheels,  that  nine  steamboats  daily  make  two  turns  each  in 
this  basin  ;  that  they  carry  about  200,000  •  people  in  the  summer 
months,  is  to  know  that  this  outlet,  must  of  necessity,  be   water 
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utterly  unfit  for  hnman  use.  The  company  olaim,  in  their  affidavits, 
that  the  connection  with  the  outlet  was  made  with  and  by  tbe  con- 
sent of  the  then  village  trustees,  and  was  put  in  for  the  protection 
of  the  town  against  fire.  They  further  state  it  has  only  been  used 
for  that  purpose.  Accepting  this  as  true,  it  is  found  wben  Mr. 
Kuichling  was  first  sent  to  examine,  that  the  water  in  the  service 
pipes  was  poor  in  quality.  It  contained  a  great  number  of  animal- 
cnli.  These  were  thoaght  to  come  from  the  driven  wells,  but  none 
could  be  found  in  tbe  driven  well  water.  They  could  be  found  in 
large  quantities  in  the  outlet  water.  If,  then,  the  company's  state- 
ment is  true,  that  only  twice  has  outlet  water  been  drawn  into  the 
mains,  it  goes  to  prove  how  dangerous  it  is  to  have  to  resort  to  such 
a  source  of  supply  for  water,  as  six  months  after  the  introduction 
of  this  impure  water  its  effects  had  not  got  out  of  the  pipes.  This 
may  be  partly  due  to  the  arrangements  of  the  pipes,  so  many 
^^  dead-ends  "  being  left.  To  a  certain  extent  the  trouble  arising 
from  these  ^*  dead-ends  *'  eould  be  lai^ly  overcome  by  small 
flushing  hydrants  being  placed  at  each  one,  thereby  enabling 
the  <k>mpany  to  thoroughly  flush  out  the  pipes.  It  is  therefore 
given  as  the  judgment  of  the  board  that  there  should  be  no  con- 
nection with  the  outlet,  but  owing  to  the  danger  from  fire  and 
the  inadequacy  of  the  other  sources  of  supply  as  at  present  used 
by  the  company,  the  board  would  advise  the  retention  of  this 
connection  until  such  time  as  other  supply  oould  be  had,  and 
that  during  this  period  the  gate  or  valve  be  so  sealed  that  no 
leakage  oould  be  had,  the  seal  to  be  daily  inspected  on  the  part 
of  the  city,  and  not  to  be  broken  by  the  water  company  unless 
directed  to  do  so  by  proper  authority,  such  directions  to  be  placed 
in  writing. 

It  is  given  further,/as  the  judgment  of  the  board,  upon  the 
general  character  of  potable  water,  that  it  is  not  so  much  the  qnes 
tion  of  what  the  water  does  at  the  time  of  an  inspection  in  the 
way  of  affecting  the  public  health,  but  what  it  may  do,  from  the 
found  condition  of  the  water,  as  to  its  own  purity  or  the  purity  of 
its  sources.  It  is  a  well-known  fact  that  impure  water  may  be  useil 
ttt  times  with  a  seeming  immunity  from  diseases  capable  of  being 
cuased  by  it,  but  none  the  less  is  it  of  menace  and  danger  to  the  public 
health  because  it  is  impure  or  the  sources  are  contaminated.  The 
board  is  further  of  the  opinion  that  in  the  dischai^  of  its  duty 
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in  protecting  the  pnblic  health  it  doeB  not  exceed  its  powen  when 
it  condemns  for  potable  uses  water  taken  from  polluted  sonroes,  as 
dangerons  to  life  and  health. 

Your  Excellency's  attention  is  respectfully  called  to  the  reports 
of  the  chemical  experts,  the  expert  engineer's  report,  the  objections 
of  the  water  company  to  the  jurisdiction  and  action  of  the  State 
Board,  and  the  affidavits  submitted  by  both  parties  to  this  investigar 
tion,  found  in  the  appendix. 

Beoommendations. 

The  board,  respectfully  recommends  for  your  Excellencj'B  con- 
sideration and  order : 

1.  That  the  water  as  supplied  by  the  Jamestown  Water  Supply 
Company,  at  the  time  of  examination  by  the  State  Board  of  Health, 
was  a  nuisance  of  menace  and  danger  to  the  public  healthy  and  one 
affecting  the  health  and  the  life  of  the  inhabitants. 

2.  That  no  water  from  the  outlet  of  Chautauqua  Lake  should 
be  used  for  drinking  or  cooking  purposes.  That  until  such  time  as 
a  greater  supply  of  water  is  obtained  by  the  said  water  company, 
the  present  connection  with  the  said  outlet  be  allowed  to  remain  as 
protection  against  fire,  provided,  that  the  gate  or  valve  of  the 
intake  pipe  be  securely  sealed  by  the  city,  in  such  manner  as  to 
prevent  any  and  all  leakage  or  flow  of  the  water  from  the  said  out- 
let into  the  pumping  well  of  the  said  company,  and  that  this  seal 
be  daily  inspected  by  an  officer  of  the  city.  And  further,  that  the 
said  seal  is  not  to  be  broken  unless  upon  an  order,  given  in  writing, 
from  the  mayor,  or  the  president  of  the  common  council,  or  the 
chief  of  police.  And  in  case  the  said  outlet  water  has  at  any  time 
to  be  used  for  the  purpose  of  putting  out  a  fire,  or  conflagration, 
and  the  said  seal  of  the  intake  pipe  valve  has  been  broken  in  the 
manner  provided  for  above,  the  said  valve  shall  be  resealed  as  soon 
as  the  fire  or  conflagration  has  been  put  out,  and  the  said  water 
company  shall  then  proceed  to  flush  or  wash  the  several  and  various 
mains  of  the  water  system  until  all  the  water  contained  therein 
tthaU  have  been  thoroughly  changed. 

And  further,  that  upon  the  said  water  company  obtaining  a  bxx& 
dent  supply  of  water  for  protection  from  fire,  from  other  sonroes 
than  the  outlet,  the  said  intake  pipe  shall  be  taken  up. 
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8.  That  if  water  be  taken  from  Ghantanqoa  Lake  by  the  said 
water  company  to  supplement  the  water  from  the  driven-well 
supply,  the  water  should  not  be  taken  at  a  point  in  said  lake  having 
a  less  depth  than  ten  feet  in  the  summer  months. 

4.  That  if  water  be  taken  from  the  said  lake,  it  should  not  be 
carried  in  other  than  cast  iron  pipe,  properly  joined,  or  in  a  con- 
duit of  masonry,  in  order  to  prevent  the  ingress  of  swamp  or 
surface  waters. 

6.  That  if  water  from  slid  lake  be  taken  for  potable  ^  uses,  it 
cannot  be  used  as  such  unless  it  be  first  properly  filtered  through 
such  filter  or  filter  beds  as  can  be  readily,  easily,  and  thoroughly 
cleansed,  as  often  as  may  be  necessary  for  the  proper  action  of  the 
filter  or  filter  beds. 

I  have   the   honor  to   remain,  sir,  your  obedient  servant   to 

command, 

LEWIS  BALOH,M.*D., 

Secretcury  and  Eaoeoutwe  Officer  State  Board  qf  SealtJL 
Albany,  Jantuxry  18, 1887. 


1 
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APPENDIX. 


CONSIDERATION  OF  OBJECTIONS  TO  THE  STATE 
BOARD  OF  HEALTH  TAKING  ACTION  UPON  THE 
APPLICATION  OF  JAMESTOWN  FOR  AN  INVESTI- 
GATION OF  THE  WATER  ^UPPLY,  PUT  IN  BY 
COUNSEL  FOR  WATER  COMPANY. 

First.  The  act  nnder  which  the  board  of  health  is  acting, 
provides :  "At  any  time  the  Governor  of  the  State  may  require 
the  State  Board  of  Health  te  examine  into  nnisances  affecting  the 
security  of  life  and  the  health  in  any  locality ;  and,  in  snch  cases, 
said  board  of  health  shall  have  all  necessary  powers  to  make 
snch  examinations,  and  it  shall  report  the  result  thereof  to  the  Gov- 
ernor, within  the  limits  of  time  prescribed  for  such  examination  and 
report.  The  report  of  such  examination,  when  approved  by  the 
Governor,  shall  be  filed  in  the  office  of  the  Secretary  of  State,  and 
the  Governor  may,  in  relation  to  things  found  and  certified  by  the 
said  board  of  he^th  to  be  nuisances,  declare  them  to  be  public 
nuisances,  and  order  them  to  be  changed  as  he  shall  direct,  or  abated 
and  removed."     Laws  of  1882,  section  8,  chanter  308. 

This  order  is  presumptive  evidence  of  the  existence  of  such 
nuisance.  Under  these  provisions  the  duties  of  this  investigation 
are  to  be  confined  to  the  examination  of  nuisances  '^  affecting  the 
security  of  life  and  the  health  of  "  this  locality.  So  that  the  result  of 
this  examination  must  reach  the  point  of  determining  that  the 
water  furnished  by  the  "  Jamestown  Water  Supply  Company  "  is  a 
nuisance,  affecting  the  security  of  life  and  the  health  of  the  city. 
An  examination  into  any  other  matter  is  unauthorized  and  objected 
to  by  the  company. 

This  statute  does  not  vest  in  the  board  of  health  any  discre- 
tionary power  in  declaring  a  thing  a  nuisance ;  nor  does  the  fact 
of  their  declaration  that  a  certain  thing  is  a  nuisance  make  it  so. 
Nuisance  has  a  well  defined  meaning  in  the  law.  So  that  the  fiist 
question  is : 

Does  the  water,  furnished  by  said  company,  have  deleterious  or 
detrimental  effect  upon  the  security  of  liie  and  the  health  of  our 
city  ?  Can  you,  from  the  evidence  you  have,  determine  and  report 
chat  the  water,  thus  furnished,  is  a  nuisance  ? 

This  investigation  is  confined  to  the  '' security  of  life  and  the 
health  of "  the  city.  There  is  no  claim  that  it  affects  the  security 
of  life,  otherwise  than  the  effect  the  use  of  the  water  may  have 
upon  the  health. 
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Answer.  Ist.  The  action  of  the  State  Board  of  Health  is  nnder 
section  8,  chapter  308,  Laws  1882. 

The  water  company  object  to  the  State  Board  of  Health  exam- 
ining anything  outside  of  the  mere  "nuisance"  that  may  he 
complained  oj^  and  that  the  nuisance  investi^ted  must  be  one 
"  affecting  the  security  of  life  and  the  health.''  The  examination 
must  therefore  show  as  its  result  that  the  water  furnished  by  the 
company  is  a  nuisance  affecting  the  life  and  health  of  the  city,  or 
in  other  words,  unless  such  a  state  of  things  is  found,  that  the  water 
must  be  found  pjire  and  wholesome. 

They  further  take  the  ground  that  the  State  board  cannot  declare 
the  water  a  nxusance  in  their  discretion.  That  the  common  law 
definition  of  nuisance  must  be  followed. 

It  is  next  asked,  does  the  water  as  furnished  by  the  company 
have  a  deleterious  effect  upon  the  life  and  health  of  the  city?  and 
the  inference  sought  to  be  established  is,  that  unless  such  a  condi- 
tion is  found,  viz.,  that  the  water  as  furnished  by  the  company  has 
an  injurious  effect  upon  the  health  of  the  inhabitants,  tne  board 
cannot  report  upon  it.  It  might  be  as  well  stated  that  if  a  person 
is  taking  poison  in  small  doses  which  has  no  apparent  effect  upon 
his  health,  because  he  manifests  at  the  time  no  active  effects  of  the 
di^,  the  taking  of  that  poison  is  not  affecting  his  health. 

The  State  board  is  to  be  confined  in  its  examination  to  the  mere 
facts  as  to  whether,  first,  the  water  as  furnished  is  a  nuisance,  and 
that  nuisance  one  at  common  law ;  and  second,  the  water  as  fur- 
nished, is  it  affecting  the  life  and  h^th  of  the  people?  I  do  not 
understand  how  the  examination  is  to  be  conducted  other  than  it 
has  been  done,  to  determine  not  only  these  points,  as  far  as  they 
are  to  be  determined,  but  other  and  equally  important  points,  viz. : 
is  the  water  as  furnished  fit  for  human  use  :  are  the  sources  from 
which  that  water  is  taken  such  as  will  give  safe  potable  water? 

To  take  even  the  narrow  view  asked  for  by  tne  company,  would 
necessitate  an  inyestigation  into  the  sources  of  supply  and  the  char- 
acter of  tiie  water,  for  how  else  could  the  board  determine  the 
question  whether  the  diseases  claimed  to  be  caused  by  it  had  their 
origin  there  or  elsewhere  ?  Should  the  board  undertake  to  examine 
the  inhabitants  to  see  whether  any  had  been  made  ill  by  the  use  of 
the  water,  and  on  the  statements  made  on  this  point,  sworn  or  not, 
condemn  the  water  as  unhealthy,  the  company  would  instantly 
object,  and  with  reason,  that  the  board  md  not  know  where 
the  water  came  from,  and  therefore  could  not,  in  fairness,  decide 
that  it  was  the  cause  of  any  given  case  of  sickness  unless  it  haU 
such  knowledge. 

It  is  a  known  fact,  one  indisputed,  that  impure  water  will  caupe 
disease.  It  is  also  undisputed  that  sewsjge,  human  and  animal 
excrement,  decaying  organic  substances,  deme  water  and  render  it 
dangerous  for  human  use.  Upon  these  known  facts  as  data,  the 
examination  to  determine  whether  or  not  the  water  as  furnished 
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the  citizens  of  JameBtown  is  a  nuisance  and  lias  a  detrimental  effect 
upon  life  and  health,  must  be  condacted.  The  sources  of  supply 
become,  therefore,  important  factors  in  the  case.  Th^se  sources 
have  been  found  to  be  three,  the  driven  wells  which  are  found  by 
all  to  be  a  pure  and  wholesome  supply,  although  it  was  sought  to 
prove  they  generated  an  evil  in  the  way  of  certain  algse ;  the  lake, 
whose  water  taken  at  a  most  favorable  time,  was  snown  by  the 
company's  chemical  expert's  analysis,  to  be  suspicious  and  dangerous 
from  a  chemical  stand  point,  and  the  outlet  oi  the  lake,  conoededly 
bad  water,  dangerous  impure  water,  and  which  Mr.  Kent  swears 
was  only  intended  for  use  in  case  of  fire,  but  which  various  parties 
swear  was  largely  used  for  service  as  it  was  so  convenient.  All 
evidence  points  to  large  quantities  of  this  defiled  water  being  sent 
into  the  mams.  The  claim  that  the  algse  found  in  the  pipes  came 
from  the  driven  wells,  was  untenable  because  these  algss  could  not 
be  found  in  the  driven-well  water.  They  were,  however,  plentiful 
in  the  water  from  other  sources. 

Wood's  Law  of  Nuisances  says :  ^'  The  term  nuisance  in,  Ic^ 
phraseology,  is  applied  to  that  class' of  wrongs  that  arise  from  me 
unreasonstble,  unwarrantable,  or  unlawful  use  by  a  person  of  his 
own  property,  real  or  personal  *  *  *  working  an  injury  to  the 
right  of  another  or^the  public,  and  producing  such  material  annoyance, 
inconvenience,  discomfort  or  hurt,  that  the  law  will  presume  a 
consequent  dam^e." 

Chapter  270,  £aws  1885,  governing  the  action  of  health  boards, 
says  they  are  '^  to  receive  ana  examine  into  the  nature  of  complaiDtB 
made  by  any  of  the  inhabitants  concerning  nuisances,  or  causes  of 
danger  or  injury  to  life  and  health ;  *  *  *  to  enter  upon  or 
within  any  plac  e  or  premises  where  nuisances  or  conditions  dangerouB 
to  life  and  health  are  known  or  believed  to  exist." 

Section  8  of  chapter  308,  Laws  1882,  requires  the  State  board  to 
examine  into  "nuisances  affecting;  the  security  of  life  and  health" 
whenever  the  governor  may  see  nt  to  so  direct. 

The  evidence  shows  that  the  water  as  drawn  from  the  service 
pipes  was  disagreeable  to  taste  and  smell,  causing  "  material  annoy- 
ance "  to  those  who  could  not  use  it  in  their  business,  (Affidavit 
of  Edgar  A.  Kepler,  photographer.)  "  inconvenience  "  to  those  who 
had  to  furnish  other  water  for  their  hands  to  drink,  (Affidavits  of 
A.  P.  Sherman,  Wm.  Blackstone,  W"m.  S.  Qifford,  Wm.  H.  Boyd, 
etc.)  "  hurt  "  to  those  suffering  from  sickness  caused  by  it,  (Affida- 
vits of  Dr.  G.  W.  Whitney,  Dr.  Henry  P.  Hall.) 

But  there  is  much  more  than  the  mere  common  law  nuisance. 
The  affidavits  show  tnat  it  hcut  caused  sickness,  therefore  it  is  a 
nuisance  of  danger  and  menace  to  the  public  health,  and  as  such 
comes  under  the  special  laws  for  the  protection  of  public  health. 
It  having  causc^i  sickness,  impure  water  being  known  to  be  danger- 
ous to  life  and  health,  the  Sta^  Board  of  Health  is  not  exceeding 
the  limits  set  for  it  by  section  8  of  chapter  308,  when  it  investigates 
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the  sources  of  supply,  and  the  character  of  the  water  as  supplied  by 
the  water  company,  as  the  claim  is  substantiated  that  the  water  as 
furnished  when  the  State  board  was  directed  to  investigate,  was  a 
^'  nuisance  affecting  the  life  and  health  "  of  the  locality. 

Second.  '^  Having  determined  the  supply  is  a  nuisance,  the  next 

aueetion  is:  What  occasions  this  nuisance?  Is  it  caused  from 
efects  in  the  machinery  of  the  works,  from  their  peculiar  con- 
struction :  or  is  the  fountain,  from  which  the  water  is  taken, 
corrupt  and  the  water  naturally  and  irremediably  bad  t 

The  latter  determination  would  end  the  matter,  as  to  the  present 
source  of  supply  ;but,   if  the  former,  a  remedy  may  be  suggested.  ** 

Answer.  The  second  objection  of  the  company  is  frivolous.  It 
properly  asks  the  question  what  causes  this  i^uisanco  ?  and  then 
proceeds  to  ask  if  the  machinery,  its  construction,  or  the  fountain 
from  which  the  water  is  taken,  is  corrupt  and  the  water  naturally 
bad? 

Does  the  company  mean  by  the  "fountain"  from  which  the 
water  is  taken,  the  pumping  well  ?  The  objection  says  nothing 
about  the  sources  of  water,  but  innocently  asKS  if  the  machinery, 
in  some  wonderfal  and  unknowD  way,  defies  the  water. 

If  the  water  is  naturally  bad  and  beyond  help,  the  objection  goes 
on  to  state,  it  would  end  the  matter,  "  as  to  tne  present  source  of 
supply."  What  does  that  mean?  The  "fountain"  or  pumpins 
well,  or  the  three  sources  of  supply,  the  wells,  lake,  and  outlet  1 
There  is  no  evidence  anywhere  that  the  machinery  is  questioned  as 
B  source  of  pollution.     Or  that  the  pumping  well  is  improper. 

Third.  "  In  this  investigation,  the  board  of  health  act  in  a  public 
capacity,  not  as  the  agent  of  or  for  any  particular  party  or  person. " 

Answer.  Why  this  is  put  in  as  an  objection  I  fail  to  understand. 
The  State  Board  of  Hesuth  is  examining  into  the  healthfulness  of 
the  water  supply  of  the  city  [^of  Jamestown.  The  board  is  not  an 
emtployi  of  the  city  or  of  the  water  company.  ,  It  has  no  interest 
in  the  matter,  further  than  to  do  its  duty  in  the  protection  of  the 
public  health.  It  can  act  but  in  its  public  capacity,  as  it  has  no  private 
one.  I  suppose  the  objection  is  put  in  solely  as  a  chance  legal 
point  upon  which  some  further  objection  by  the  water  company 
may  be  based  against  the  report  of  the  board. 

Fourth.  "  The  law,  or  statute,  under  which  they  act,  prescribes 
DO  special  mode  of  action.  It  does  not  even  determine  what  kind 
of  proofs  may  be  taken ;  nor  whether  under  the  sanctity  of  an  oath 
or  not ;  and  yet,  this  is  a  proceeding  by  which  it  is  claimed  one's 
property  may  be  condemned  and  abated  or  destroyed ;  that  the 
owner  of  the  property  may  be  compelled,  against  his  will,  to  entirely 
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» 
change  its  condition,  adding  .expense  without  limit,  and  he  be  com- 
pelled to  foot  the  bill ;    and  that  all  this  may  be  done  without  the 
solenmity  of  an  oath  and  upon  hearsay  statements. 

To  this  interpretati'^n  of  the  law,  the  water  company  object  and 
claim,  that  the  "  examination  "  contemplated  by  the  statute  means 
one  taken  under  oath ;  and  that  all  testimony  by  the  board  received 
should  be  received  from  parties  or  witnesses  duly  sworn,  and  in 
whose  examination  the  water  company  has  a  right  to  participate.  '* 

Answer.  The  mode  of  investigation  is  not  provided  for  under 
the  law.     The  State   board  is  to  examine  into  tne  nature  of  what- 
ever may  be  the  coinplaint   put  before  it.      In   this   instance  it 
is  drinking   water.      The   board,   therefore,   takes   every  method 
it  has  at  its  disposal  to  reach  a  proper  and  fair  conclusion.     Whether 
this  ip  sworr.  testimony,  or  wnether  personal  inspection,  or  inspec- 
tion  and   report   by   experts  employed   by  the  board,  does  not 
change  tho  result.      The  report  of  the  boar^  is  made  by  it  as  sworn 
officials,  and  upon  the  recommendations  in  that  report  the  Grovemor 
makes  such  order  as  may  seem  to  him  best.     The  law  did  not 
contemplate  the  creation  of  a  court  to  try  a  cause  for  the  purpose 
of  deciding  it  to  be  a  nuisance  of  danger  and  menace  to  the  public 
health,  when  it  established  the  State  Board  of  Health.     It  created 
the  Board  as  an  advisory  bureau,  to  advise  the  Governor,  if  ke 
called  for  its  aid,  to  advise  local  boards  of  health,  and  to  aid  in 
preserving  the  public  health,  by  giving  it  power  to  enforce  the 
proper  action  of  local  boards.     A  complaint  being  examined  into  by 
the  State  board  in  accordance  with  law,  if  the  board  finds,  after  snch 
an  examination,  the  complaint  to  be  well  founded,  and  the  trouble 
complained  of  to  be  a  nuisance  of   menace  and  danger  to  life  or 
health  the  board  can  so  find,  and  they  having  so  found  and  declared 
in  their  opinion  as  the  State  Board  of    Health,  that  the  trouble 
examined  is  a  nuisance  dangerous  to  health,  it  is  under  the  law 
prima  facie  evidence  that  it  is  such  a  nuisance. 

The  objection  goes  further.  It  says  it  protests  against  any  order 
given  under  such  a  re])ort,  should  the  report  be  adverse,  as  these 
objections  seem  to  expect,  which  will  compel  the  company  to  change 
their  works ;  in  other  words,  spend  any  money. 

The  report,  under  the  law,  could  only  recommend  to  the  Governor 
such  things  as,  in  the  judgment  of  the  board,  it  considers  would  be 
necessary  for  the  protection  of  the  public  health. 

If  the  measures  recommended  for  that  purpose  cost;  money  to 
the  company,  it  is  their  misfortune  that  sufficient  care  and  skill  were 
not  exercised  in  the  creating  of  their  plant  to  avoid  further  outlay. 
But  the  protection  of  the  public  health  is  paramount  to  private 
interest,  and  if  the  water  as  furnished  is  found  of  menace  and 
danger  to  the  public  health,  then  private  uiterest  must  yield  to 
public  advantage. 
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But  in  this  case  the  objection  stated  can  hardly  hold,  for  sworn 
affidavits  have  been  submitted  by  both  parties,  and  the  examination  of 
the  ground  and  sources  of  supplyjpumpin^  station,  flume,  pumping 
well,  etc,  was  made  by  a  sworn  omcer  of  me  State^ 

Fifth.  ^^  No  compensation  bein^  provided  for  the  payment  of 
property  taken  under  said  law,  renders  the  law  unconstitutional  and 
voia." 

/ 

% 

Answer.  In  this  case  no  property  is  taken  and  destroyed ; 
therefore  the  question  of  reimbursement  does  not  arise. 

■ 

Sixth.  "  The  summary  proceeding,  under  which  property  is 
claimed  to  be  confiscated  under  said  law,  renders  the  law  unconsti- 
tutional and  void  for  the  reason  such  talong  and  destruction  would 
be  without  due  process  of  law." 

The  constitution  provides : 

"  No  person  shall  be  deprived  of  life,  liberty  or  property  without 
due  process  of  law."     (Art.  1,  sec.  6.J 

^^  To  take  private  propertv  for  public  use,  without  making  a  just 
compensation  to  the  paity^  is  not  only  unconstitutional,  as  against  a 
fundamental  principle  of  government,  but  a  violation  of  natural 
right  and  justice.  An  act  of  the  Legislature,  therefore,  violating 
this  principle,  is  null  and  void."  (Bradshaw  v.  Rodgers  and  others, 
20  John,  102;  Taylor  v.  Porter  and  others,  4  Hill,  140.^ 

"  TJie  words  '  due  process  of  law,'  cannot  mean  less  than  a  prose- 
cution or  suit  in^ituted  and  conducted  according  to  the  prescribed 
forms  and  solemnities  for  ascertaining  guilt  or  determining  the 
title  to  property."  (Id.,  147;  Rockwell  and  others  v.  Hard, 
35  N.  Y.,  302.) 

Kent  defines  it :  ^^  Law  in  its  regular  course  of  administration 
through  courts  of  justice."     (2  Kent  s  Com.,  13.^ 

I  am  aware  that  it  is  claimed  this  law  is  lounded  upon  the 
principle  of  necessity  for  immediate  protection  to  public  hc^dth  and 
security  of  life;  tnat  it  emanates  from  the  police  authority  of 
government,  but  that  can  in  no  case  exist  unless  a  proper  case  for 
action  exists,  nor  even  then  has  this  body  an  unlimited  power. 

'^  A  power  given  to  a  municipal  body  to  abate  nuisances  in  any 
manner  it  may  deem  expedient  is  not  an  unrestricted  power,  sucn 
means  are  only  intended  as  are  necessary  for  the  public  good.  The 
abatement  must  be  limited  by  its  necessity,  and  no  wanton  or 
unnecessary  injury  to  the  property  or  rights  of  individuals  must  be 
committed."    '(Babcock  v.  Buffalo,  56  N.  Y.,  268.) 

So,  a  public  necessity  to  suppress  something  that  is  producing 
injury  to  health  must  exist,  ana  the  means  to  abate  this  can  only  be 
such  as  is  actually  necessary  to  cure  the  injury  being  done  to 
public  health." 


'^ 
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Answer.  The  same  answer  would  hold  good  here,  as  to  the  fiftb 
objection.  A  sammarj  proceeding  under  order  of  boards  of  health 
is  due  process  of  law.  The  Legislature  in  creating  boards  of  hetlth 
confers  upon  them  power  to  enact  sanitary  ordinances  having  tbe 
force  of  law,  and  this  under  the  general  law  of  police. 

'^  Boards  of  health,  if  invested  by  the  Legislature  with  the  authority 
»o  to  do,  have  full  power  to  restrain  the  use  of  private  property  and 
the  acts  and  business  of  all  persons  within  the  State  for  any  porpoae 
which  is  incompatible  with  the  public  health."  (In  re  Wieselk,  18 
Weekly  Dig.,  185 ;  Blazier  v.  Miller,  10  Hun,  435 ;  Polinsky  y. 
People,  73  N.  Y.,  65 ;  Cronin  v.  People,  82  N.  Y.,  318 ;  City  of 
Kocnester  v.  Collins,  12  Barb.,  559 ;  City  of  Watertown  v.  luyo, 
109  Mass.,  315 ;  People  v.  Hanley,  3  Mich.,  330 ;  Taylor  v.  The 
State,  35  Wis.,  298;  Gregory  v.  Mayor  of  N.  Y.,  40  N.  Y.,  373; 
Schuster  v.  Metropolitan  Board  of  BLealth,  49  Barb.,  450.) 

Boards  of  health  deal  with  sach  matters  as  affect  the  public  health. 
They  have  the  power  to  suppress  and  remove  nuisances  affecting 
the  public  health. 

"  Jrroperty,  or  any  use  of  it  in  a  public  place,  which  endan^n  the 
safety,  tne  health  or  the  comfort  of  the  people,  is  a  public  nuisanoe." 
(Wood  on  Nuisances,  73.) 

The  authorities  quoted  in  the  objection  do  not  refer  in  any  way  to 
the  action  of  boards  of  health  taken  for  the  protection  of  the  pnblie 
health.  But,  as  said  in  the  answer  to  the  fifth  objection,  nothing  in 
this  case  has  appeared  to  justify  the  assumption  that  property  is  to 
be  arbitrarily  taken  or  destroyed. 

Seventh.  "  There  is  no  evidence  in  the  case  under  consideration, 
showing  that  the  water  supply  is  dangerous  to  public  health,  or  that 
it  is  a  nuisance  '  affecting  the  security  of  life  and  the  health  in '  this 
locality.  The  proofs  show  that  no  such  effect  has  resulted  from  the 
use  of  this  water.  It  follows,  therefore,  that  this  is  not  a  case 
within  the  jurisdiction  of  the  board  of  health,  upon  which  they  have 
any  right  to  report  for  executive  action."  (See  the  Statute  oi  1882, 
sec.  8 ;  affidavits  of  Dr.  Leeds  and  others.) 

Answer.  It  seems  from  this  objection  that  as  far  as  known  to  the 
company,  no  case  of  sickness  has  been  caused  by  the  water,  and  con- 
sequently it  must  be  pure  and  wholesome,  no  matter  what  its  source 
But  affidavits  are  submitted  in  which  it  is  stated  that  low  fevers  ana 
vomiting  have  been  caused  by  the  use  of  the  water  as  furnished. 
These  affidavits  would  go  to  show  that  the  water  does  and  is  "  affect 
ing  the  security  of  life  and  health,"  and  consequently  the  case  comw 
clearly  within  the  province  of  the  State  Board  of  Health  to  investi- 

Ste  and   pass  upon.     (Affidavits  of  Drs.  Whitney  and  Hall  and 
r.  E.  Wilkins.) 

EiOHTH.  "  The  action  of  this  board,  under  the  statute  referred  to, 
is  quasi  judicial,  inasmuch  as  their  judgment  or  determination  is 
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based  npon  evidence  and  condnsions  arrived  at  from  examination 
of  proofs  and  witnesses.  In  these  examinations,  both  parties  have 
a  right  to  participate  by  wav  of  offering  proofs  and  -cross-examina- 
tion of  witnesses.  An  exclusion  of  this  right  is  not  only  nnjost, 
but  unconstitutional  and  illegal ;  and  a  judgment  based  upon  testi- 
mony thus  taken  is  worthless." 

Answer.  As  stated  before,  the  Statf  Board  of  Health  is  an 
advisory  body  and  not  a  court.  It  cannot  therefore  examine  wit- 
nesses under  oath,  permit  cross-examination  by  counsel,  or  give 
judgment  which  carries  with  it  punishment.  The  board  passes  its 
judgment  after  examining  a  given  case  upon  the  questions  involved 
therein  affecting  the  security  of  life  and  health.  In  such  cases  as 
the  one  under  consideration,  the  judgment  of  the  board  is  confirmed 
or  set  aside  by  the  action  of  the  Governor  upon  the  recommenda- 
tions made,  which  then  becomes  law  as  proviaed  for  by  the  law. 

Ninth.  "  By  consenting  to  put  in  affidavits,  after  the  decision  of 
the  board,  they  had  no  right  to  swear  witnesses  or  give  the  parties 
oral  examinations ;  the  witness  being  sworn,  the  Jamestown  Water 
Snpplv  Company  waives  no  right  it  before  had  to  object  to  the 
jurisdiction  or  mode  of  proceeding  adopted  by  the  board,  and  here 
reasserts  and  maintains  its  objections  that  said  board  has  acted  with- 
out jurisdiction,  contrary  to  the  spirit  and  intent  of  the  law,  and 
irregular  m  its  procedure." 

Answer.  It  was  by  the  express  request  of  the  counsel  of  the 
water  company  that  extra  time  was  allowed  in  which  affidavits 
might  be  put  in,  the  counsel  objecting  to  any  report  being  made 
which  was  based  upon  unsworn  statements.  In  this  objection  the 
company  now  protest  against  action  on  these  affidavits,  and  evi- 
dently appear  to  consider  the  sworn  statements  as  of  no  more  reli- 
ance than  the  unsworn. 

Tenth.  '•  The  contract,  referred  to  by  the  city  council,  has  no 
place  in  this  investigation,  other  than  to  show  the  great  injustice  to 
the  water  company,  when  it  is  sought  to  try  the  merits  of  this  con- 
troversy in  this  unjust  and  illegal  way.  I  apprehend  both  the  city 
and  water  company  will  take  care  of  their  respective  rights,  as  to 
any  contract,  when  properly  called  upon  in  any  legitimate  proceed- 
ing. Suppose  an  order  be  made  cutting  oflF  the  source  oi  supply 
and  serious  conflagration  visits  our  city,  where  will  the  blame  lie  ? 
These  things  should  be  well  considered  before  this  board  assumes  to 
pass  upon  obligations  or  rights  of  either  party." 

Answer.  The  matter  of  the  contract  between  the  city  and  the 
water  company  has  no  bearing  upop  the  question  the  board  has  to 
pass  upon.  No  questions  as  to  tne  nature  of  the  contract  have  been 
asked  by  the  board.  It  has  confined  itself  solely  to  the  questions 
within  its  jurisdiction. 
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Eleventh.  ''  Upon  the  merits  of  this  controversy  the  only  thing 
to  be  considered  is  as  to  the  supply  from  the  *'  crib.'  The  connec- 
tion with  the  outlet  is  not  in  question,  as  no  water  for  domestic  use 
is  to  be  taken  from  there,  and  the  company  is  ready  to  sever  the 
connection  whenever  the  common  council  consents  or  directs  it  to 
be  done.  The  wells  are  admitted  to  be  good  and  as  prodncing 
good,  pure  water.  What  about  the  conduit  to  the  *  crib  V  No  one 
proves  the  water  to  be  injurious  to  health.  It  may  taste  bad  and 
smell  bad,  but  this  is  not  enough  to  pronounce  the  supply  a 
nuisance  ^  affecting  the  security  of  life  and  health.'  Unless  the 
evidence  shows  that  public  health  is  jeopardized  this  board  has  do 
jurisdiction  to  pass  upon  the  question.  Expert  chemists  and  local 
physicians  have  given  their  testimony  as  to  the  effect  of  this  water 
upon  the  people,  and  as  to  its  quality  for  domestic  use."  (See  Ae 
amdavits  of  cnemists  and  physicians.) 

Answer.  In  this  objection  the  company  seek  to  confine  the 
investigations  of  the  boaxd  to  but  one  point,  viz. :  the  "  crib  "  in  the 
lake.  The  outlet  water  is  not  to  be  considered,  as  the  objection 
says,  ^'no  water  for  domestic  use  is  to  be  taken  from  there." 
Several  affidavits  have  been  put  in  to  show  that  outlet  water  was 
repeatedly  drawn  into  the  pumping  well,  and  at  times  when  no  firea 
were  in  progress.  If  this  fact  is  established  by  these  affidavits  the 
water  thus  drawn  could  only  be  meant  to  supplement  the  small 
supply  of  good  water  from  the  driven  wells.  jSut  supposing  the 
outlet  water  is  not  to  be  used  for  "  domestic  "  purposes,  otSy  for 
lire.  According  to  the  company's  statements  it  has  but  twice  been 
used  for  fire,  and  yet  six  months  after  such  use  animalculi,  simihr 
to  those  found  in  the  outlet,  are  found  in  gi*eat  quantities  in  the 
service  pipes,  and  the  water,  as  found,  had  to  be  taken  for  ^^  domestic 
use."  The  argument  that  water  '^  may  taste  and  smell  bad  "  does 
not  cause  that  water  to  be  a  ^^  nuisance  affecting  the  security  of  life 
and  health,"  when  the  bad  taste  and  smell  cause  persons  to  vomit, 
and  the  expert  chemist  of  the  company  shows  by  analysis  that  this 
water  which  ''may  taste  and  smell  bad"  to  contain  nearly  double 
the  amount  of  albuminoid  ammonia  considered  by  authorities  to  be 
suspicious  for  wholesome  drinking  water,  is  an  argument  of  do 
weight.  If  the  water,  as  is  sworn  in  affidavit,  causes  a  person  to 
vomit,  it  certainly  causes  some  "  material  annoyance,  inconvenience 
and  discomfort,"  and  is  of  more  or  less  danger  to  health,  and  con- 
ditions like  these  come  under  the  definition  of  a  nuisance. 

Twelfth.  "  It  will  be  seen  from  the  affidavits  that  the  construc- 
tion of  the  pipe-laying  was  somewhat  at  the  suggestion  of  the  oW 
village  of  Jamestown,  especially  as  to  the  '  dead-ends '  and  con- 
nection at  the  outlet.  The  city  is  the  complaining  party  here.  If 
the  alleged  difficulty  arises  from  these  acts  of  the  city  (village| 
it  cannot  now  take  advantage  of  what  it  has  advised  or  caused 
to  be  done.     But  is  it  unusual  to  find  water,  taken  from  differert 
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parte  of  the  pipes,  iu  different  sections  of  the  locality,  to 
ye  different  in  taste  or  color?  Here  are  fourteen  miles  of 
^ipe,  scattered  around  the  city,  on  its  hills  and  in  its  valleys.  Would  . 
t  oe  unusual  to  find  difference  in  the  water?  lliis  all  comes  from 
he  same  supply.  When  it  enters  the  pump  it  is  the  same ;  but 
%'^hen  delivered  at  the  service-pipes  it  is  different.  This  does  not 
hoWj  necessarily,  any  trouble  with  the  source  of  supply  ;  •  but  that 
rom  some  cause  portions  have  become  bad  since  euterin^  the  pipes, 
ihonid  the  works  be  condemned  for  this  1  The  difficmty  \n  this 
aae  has  been  explained  by  chemists,  that  it  has  arisen  from  caus^ 
or  which  the  company  is  not  to  blame.  Kemedies  have  been 
pplied  and  improvement  is  perceptible.  Why  not  continue  improve- 
leiit  t  This  aifficulty,  if  it  be  that,  is  not  within  the  jurisdiction 
f  this  board,  as  it  does  not  endanger  health ;  but  it  may  have  some- 
bing  to  do  with  the  contract,  whidi  is  net  here  for  determination."  ' 

Answsb.  This  objection  would  seem  to  admit,  on  the  part  of  the 
onapany,  that  the  water,  is  bad,  and  they  seek  to  put  the  cause 
hereof  upon  the  manner  of  laying  the  service-pipes.  If  this  is  so, 
iz.,  that  the  sources  of  sapply  are  all  pure  and  wholesome,  and 
he  trouble  with  the  water  is  caused  by  a  faulty  system  of  distribut- 
Qg  pipes,  the  water  being  bad,  and  according  to  the  affidavits, 
lausing  sickness,  the  question  asked  in  the  objection  becomes  perti- 
lent :  "  Why  not  contmue  improvement  ?  "  The  board  fully  agrees 
\rith  thb  question,  and  is  willing  to  aid  the  company  with  its  advice 
.nd  experience  to  the  full  of  its  power,  in  order  to  continue  this 
mprovement.  Whatever  the  question  may  have  to  do  with  the 
ontract  is  not  for  the  board  to  pass  upoUv 

TiiiRTEENTH.  "  The  unfaimcss  of  treatment  from  the  committee 
s  seen  from  the  answer  of  the  chairman  to  the  letter  of  C.  R.  Lock- 
rood,  in  which  the  committee  decline  to  exchange  affidavits.  (See 
orrespondence  between  Booty  and  Lock  wood.) 

*' Justice  can  hardly  be  meted  out  to  parties  in  this  way.  The 
►oard  decide  they  have  no  authority  to  administer  oaths,  and  no 
►ower  to  compel  an  examination  under  oath ;  and  arrangement  is 
aade  to  submit  affidavits ;  but  the  city  council,  by  its  committee, 
lecline  an  examination  of  its  proofs  by  the  party  whose  property 
hey  seek  to  confiscate,  abate  or  destroy,  thus  compelling  the  com- 
)any  to  submit  to  a  judgment  without  knowing  the  proofs  on  which 
he  judgment  is  founded  or  the  evidence  presented  against  it.  Is 
his  acting  according  to  the  integrity  of  our  government  ?  Is  this 
giving  a  party  his  day  in  court  f  Is  this  condemning  one  by  due 
)roce8S  of  law? 

"  The  Jamestown  Water  Supply  Company  protests  against  such 
.ction. 

"  This  allegation  of  wrong  is  not  at  the  door  of  the  water  supply 
ompany,  for  it  voluntarily  offered  an  examination  of  its  proofs, 
vhich  was  declined."     (See  Lockwood's  affidavit  of  letters.) 

[Assembly,  No.  37.]  14 
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Answke.  The  company  complains  of  onfairnese  in  that  thett 
mittee  of  the  common  council  would  not  exchange  affi<]aviu. 
]  fail  to  see  what  the  State  Board  of  Health  baa  to  do  witb  ttui 
fact.  But  the  company,  further  on  in  this  objection,  makee  it  > 
basis  for  protest  against  ithe  action  of  the  board,  because  they  have 
not  bad  their  "  day  in  court."  It  has  the  same  answer  as  Btsted 
before,  viz. :  The  board  is  not  a  eoart.  It  was  voluntary  upon  ths 
part  of  the  city  and  on  that  of  the  company  to  eabmit  afBdavits  n 
all,  and  was  only  done  because  the  company  requested  it.  Witl 
requests  or  denials  that  have  passed  between  the  water  ooinpam 
and  the  city  authorities,  in  regard  to  these  affidavits,  the  State  board 
has  nothing  to  do. 

Fourteenth.  "  From  the  construction  of  the  law,  as  inteiyreted 
by  your  body,  greatest  injustice  might  be  done,  in  that  amoaviv 
could  not  be  cocnpelled  from  any  one,  while  opposing  party  cohM 
cet  all  desired  from  friends.  This  may  be  owing  to  an  imperfeot 
law ;  but  the  fact  shows  the  great  wrong  there  is  in  disposing  <i 
property  rights  in  this  way." 

Answkb.  From  this  objection  the  company  seem  to  consider u 
the  affidavits  more  or  less  perjury,  as  they  cannot  be  conipeW 
The  State  board  cannot  take  upon  itself  to  decide  whether  *&^ 
vits  are  false  or  true.  As  many  parties  have  made  affidavits  for  boU' 
sides  in  tiiis  controversy,  the  board  can  but  take  them  all  into  *"*" 
sidei-ation. 

FiFTBKNTH.  "  The  affidavits  show  these  complaints  of  this  wiWf 
are  exceptioiiai,  not  general;  that  the  water,  as  a  general  thing." 
good  ;  but  that,  after  it  enters  the  pipes,  from  some  unknown  cia^ 
in  certain  localities,  it  nms  some  dirt  for  a  short  time ;  bat  this '" 
not  a  permanent  or  incurable  defect,  and  will  soon  be  enliroj 
remedied. 

"  The  most  this  commission  could  do  is  by  way  of  suggestion  ^ 
to  remedies ;  but  it  has  no  jurisdiction  or  right  to  declare  the  •wo 
water  supply,  or  any  part  thereof,  a  nuisance,  affecting  the  se«ofiy 
of  life  and  henltb  in  this  locality. 

"  From  the  samples  sent  by  the  company,  it  will  be  apparent  t^ 
the  dirty  samples  forwarded  by  the  city  must  have  been  procnf^ 
with  extraordinary  care.  It  is  absurd  to  suppose  these  exhibilii)"*' 
so  sent  by  the  city,  are  fair  representation  of  the  drink  obtain*^ 
from  our  water  supply,  else  the  statements  of  men.  whose  ch*™^ 
tera  stand  above  reproach,  herewith  forwarded,  must  be  decUi™ 
deliberate  and  intentional  falsehoods.  Not  only  this,  but  stal^men" 
voluntarily  made;  for,  under  the  ruling,  there  was  no  compuUio"- 

"  We  most  respectfully  ask  that  deliberation,  caution  and  jndf 
ment  shall  unite  in  tbe  examination  to  be  given  this  matter;  Wfl' 
above  all,  that  justice  and  right  shall  be  meted  out  to  all  parties')' 
this  unfortunate  and,  to  us  seemingly,  unnecessary  controversy." 
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Answer.  In  this  objection  tne  company  pass  upon  the  contents 
of  the  affidavits  they  say  they  have  not  had  copies  of. 

The  company  farther  states  that  all  the  board  can  do  is  to  make 
suggestions.  The  board  declines  to  be  instructed  in  its  duty  by 
counsel  for  the  water  company. 

The  objection  further  goes  on  to  say  that  the  samples  of  dirty 
water  sent  by  the  city  must  have  been  "  procured  with  extraordi- 
naiT  care."  The  samples  sent  by  the  water  company  may  also  be 
said  to  have  been  selected  in  the  same  manner.  The  board  cannot 
toter  into  such  questions.  That  '^  deliberation,  caution  and  judg- 
ment shall  unite  in  the  examination  of  this  matter,"  the  water  com- 
pany may  rest  assured.  The  board  will  endeavor  to  make  such 
recommendations  as  will  be  just  and  ri^ht,  and  fulfOl  the  design  of 
the  creators  of  the  board  in  putting  in  its  care  the  protection  of  the 
public  health. 

LEWIS  BALCH, 

Secreta/ry, 


REPORT  ON  JAMESTOWN  WATER  SUPPLY  BY  EMIL 

KUICHLING,  C.  E. 

RooHBSTBR,  N.  Y.,  September  30,  1886. 

Dr.  Lbwis  Baloh,  Esq.,  Secretary  of  the  State  Boa/rd  of  Healthy 
Albany^  N.  T. 

Dear  Sir. — In  accordance  with  your  instructions  of  the  twenty- 
seventh  ult.,  to  examine  the  water  supply  of  the  city  of  Jamestown, 
Chautauqua  county,  N.  Y.,  and  report  to  you  such  recommendations 
as  mav  appear  necessary  for  the  conservation  of  the  purity  of  the 
potable  water  furnished  to  the  inhabitants  of  that  city  from  the 
water- works  conduits,  I  beg  to  say  that  on  the  first,  second  and  ninth 
instant,  I  made  a  careful  examination  of  the  said  water- works  and  the 
sources  of  supply  therefor  in  company  with  Mayor  O.  F.  Price, 
Aldermen  E.  K.  Booty,  John  G.  W  icks,  Messrs.  A.  F.  and  W.  A. 
Kent,  of  the  Water  Supply  Company,  and  other  interested  citizens ; 
and  after  a  thorough  consideration  of  all  of  the  many  complicated 
Questions  presented  in  this  case,  I  would  herewith  submit  the 
lollowing 

REPORT. 

The  city  of  Jamestown  was  incorporated  as  a  municipality  this 
year,  and,  according  to  an  enumeration  made  early  in  tne  season, 
has  a  population  of  about  18,800.  Beaatifullv  situated  on  the  out- 
let of  Chautauqua  lake,  about  two  and  one-half  miles  from  the  foot 
of  the  latter*  with  excellent  railroad  facilities  and  considerable 
water-power,  it  affords  every  evidence  of  prosperity  and  future 
growth.      At  its   present  rate  of  increase,  it  is  fair  to  presume 
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that  in  the  course  of  the  next  decade,  its  populatioii  will  rise 
to  about  26,000.  The  area  included  within  the  city  limits  iB 
about  5,600  acres,  upon  which  nearly  seventy-five  miles  of  streets 
are  already  laid  out  and  more  or  less  thickly  studded  with,  in  the 
aggregate,  2500  dwellings  and  about  600  places  of  business.  In 
1881,  the  question  of  a  public  water  supply  was  earnestly  con- 
sidered and  agitated,  with  the  result  that  early  in  1882,  the 
construction  of  a  svsteni  of  water-works  was  undertaken  and 
carried  out  by  a  private  corporation,  known  as  the  ^^  Jamestown 
Water  Supply  Company."  The  works  were  practically  completed 
on  July  15,  1882,  and  the  community  entered  into  a  contract  with 
said  company  to  furnish  an  abundant  supply  of  pure  and  whole- 
some water  wr  general  public  purposes  during  a  period  of  twenty- 
four  years,  at  the  rate  of  $6,000  per  year,  this  annual  payment  to 
be  increased  a  certain  amount  for  each  additional  fire  hydrant 
subsequently  to  be  set  by  the  company,  so  that  the  present  annual 
payment  has  increased  to  $6,200.  The  works  are  built  and  operated 
on  the  *'  Holly  "  or  direct  pressure  system,  the  water  being  pumped 
directly  into  the  distributing  mains  without  the  intervention  of  an 
elevated  reservoir  or  stand-pipe.  The  sources  of  supply  at  present 
are  three  in  number,  as  will  oe  more  fully  detailed  below,  since  it 
is  with  reference  to  two  of  the  three  available  sources  that  more  or 
less  well-founded  objections  have  been  raised  by  a  number  of 
citizens.  By  the  courtesy  of  the  officers  of  the  water  company,  1 
am  enabled  to  submit  the  following  statistics  relating  to  the  worb 
and  their  operation :  There  are  about  fourteen  miles  of  distributinp 
mains  laid  in  the  city  streets,  to  which  104  fire  hydrants  are 
attached,  and  forty-two  stop-valves  inserted;  the  number  of 
services  or  house-connections  in  use  is  about  600,  and  during  the 
past  summer,  about  1,000,000  gallons  of  water  per  day  have  oeen 
pumped  into  the  mains ;  the  number  of  persons  actually  supplied 
with  water  from  the  works  is  not  known,  but  it  probably  does  not 
exceed  4,000 ;  very  little  of  the  water  is  used  for  manufacturing 
or  power  purposes,  and  fires  are  not  of  frequent  occurrence,  so 
that  the  domestic  consumption  amounts  to  tne  exceedingly  high 
rate  of  from  250  to  300  gallons  per  head  per  day;  the  highest 
elevation  to  which  the  water  is  pumped  in  the  city  is  185  feet 
above  the  low-water  level  of  the  outlet  at  the  pumping  station ; 
the  pumping  cylinders  of  the  large  engine  are  about  seventeen 
feet  above  the  same  level,  and  those  of  the  small  reserve  engine 
about  twenty-one  feet ;  the  lar^  engine  is  of  the  Holly  quadra- 
plex  type  and  has  a  guaranteed  capacity  of  3,000,000  gallons  per 
day,  although  by  increasing  its  speed,  a  rate  of  fully  4,000,000 
gallons  per  day  can  be  obtamed  for  comparatively  short  periods  of 
time ;  the  sm^l  reserve  engine  is  a  Worthington  duplex  nre  pump, 
size  E,  capable  of  delivermg  700,000  gallons  per  day  in  cases  of 
emergency,  but  rated  by  the  manufacturer  for  regular  daily  work 
at  about  432,000  gallons  per  day ;  there  are  two  distinct  sets  of 
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tnbnlar  driven  wells,  three  inches  in  diameter,  one  set  of  twelve 
such  wells  about  eighty  feet  deep,  immediately  at  the  pumpiug 
station,  which  discharge  into  the  large  suction  well,  while  the  other 
set  consists  of  nineteen  similar  tubes,  driven  on  the  average  110 
feet  below  the  surface  of  the  ground  at  some  distance  from  the 
pumping  station,  and  connected  together  into  a  single  large  wrought- 
iron  tube,  ten  inches  in  diameter  and  2,488  feet  long,  which,  in 
turn,  is  connected  by  means  of  a  valve  directly  to  the  suction  pipe 
of  the  pumps ;  in  driving  the  latter  set  of  wells,  the  formations 
penetrated  were  as  follows :  beginning  at  the  surface,  a  depth  of 
from  sixteen  to  twenty  feet  of  muck  and  loam,  then  strata  aggre- 
iting  eighty  feet  in  thickness  of  firm  clay  and  quicksand,  and 
iiially  from  nve  to  ten  feet  in  depth  into  a  bed  of  water-bearing 
grivp\ 

The  plan  of  the  distributing  mains  in  the  city  streets  shows  a 
laige  number  of  "  dead-ends,"  or  lines  of  pipe  closed  up  at  one 
extremity.  In  regard  to  the  feasibility  of  eliminating  these  dead- 
ends by  means  of  connecting  pipes  to  secure  free  circulation  of  the 
water,  the  statement  is  made  by  the  company  that  such  a  course  is 
practically  impossible,  since  many  of  these  ends  are  separated  from 
each  other  by  long  distances,  and  in  a  majority  of  tne  cases  the 
connecting  pipes  would  have  to  be  laid  through  private  premises. 
It  is  further  stated  that  the  company  objected  strenuously  to  the 
plan  of  laying  these  long  stretches  oi  pipe  without  connections  to 
secure  circulation,  but  that  they  were  required  to  do  so  by  the  then 
village  trustees  in  order  to  secure  as  extensive  a  fire  protection  as 
possible  with  the  stipulated  number  of  miles  of  street  mains.  From 
what  1  saw  of  the  system  of  pipe  distribution  in  the  company's 
oflSce,  as  well  as  from  what  I  apprehend  to  be  the  source  of  the 
trouble  with  the  water,  it  is  my  opinion  that  no  great  improvement 
in  the  quality  of  the  water  contained  in  the  pipes  would  follow 
from  a  connection  of  these  dead-ends.  Such  work  is  necessarily 
expensive  and  unremunerative,  and  the  cost  can  be  far  more  profit- 
ably invested  in  other  eflForts  at  improvement. 

Sources  of  Supply. 

As  already  mentioned,  the  works  have  been  built  in  such  manner 
as  to  allow  the  water  supply  to  be  drawn  from  three  separate  and 
distinct  sources,  namely :  First.  From  deep-seated  ground  water  in 
a  stratum  of  gravel,  80  to  100  feet  below  the  surface,  by  means  of 
two  sets  of  tubular  driven  wells.  Second.  From  the  foot  of  Chau- 
tauqua lake,  through  a  twenly-four  inch  pipe  of  spiral  riveted 
sheet-iron,  coated  with  coal  tar  pitch,  and  buned  from  six  to  eight 
feet  belotv  the  generally  level  surface  of  a  peaty  swamp,  extending 
from  the  pumping  station  about  two  miles  in  a  direct  line  to  the 
foot  of  the  lake ;  and  third,  from  the  outlet  of  Chautauqua  lake, 
close  to  the  pumping  station  and  directly  opposite 'the  steamboat 
landing,  by  means  of  a  sixteen-inch  cast  iron  pipe,  controlled  by  a 
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stop  Talve,  and  termiuatiDg  in  the  Huction  well  of  the  pnmps.  The 
general  arrangement  of  the  various  pipes,  wells,  strnetnres,  etc.. 
aboat  the  pumping  station,  and  their  relations  to  the  aforesaid 
sources,  are  shown  upon  the  accompanying  diagram,  plate  No.  I, 
which,  for  the  sake  of  greater  cloarness,  Lae  been  drawn  without 
reference  to  scale.  Before  proceeding  with  the  discussion  of  these 
eonrces,  it  will  perhaps  be  desirable  to  give  here  a  brief  description 
of  this  locality.  The  pumping  station  is  built  on  the  slope  of  a 
low  ridge,  detining  the  lake  basin  on  the  western  side  of  the  city, 
and  immediately  opposite  the  steamboat  landing.  A  htghwaj 
bridge  over  the  stream,  aa  well  as  a  stony  reef  across  its  channel 
near  this  point,  has  fixed  the  limit  of  navigation.  Hills  risin? 
more  or  less  near  to  the  outlet  on  the  east  and  north  plainly  mark 
the  former  shores  of  the  lake  in  these  directions.  Betfveen  the 
high  grounds  thus  indicated  and  the  present  foot  of  the  lake,  there 
is  a  large  area  of  flat,  njarshy  land,  about  two  miles  long  and,  on 
the  average,  one-half  mile -in  width,  tlirough  which  the  outlet  has 
worn  a  shallow  and  tortuous  channel  at  least  three  miles  in  length. 
This  land  is  covered  with  a  deep  layer  of  muck  and  peat ;  and  as 
its  surface  is  only  about  two  feet  above  the  low  water  level  of  the 
lake  and  outlet,  and  as  in  times  of  high  water  it  is  almost  wbolW 
submerged,  it  forms  practically  a  large  awaiup,  overgrown  with 
trees,  shrubs  and  various  kinds  of  swamp  grasses  and  plants.  From 
the  evidence  of  trustworthy  witnesses,  it  was  found  that  the  state- 
ments of  the  Water  Supply  Company,  with  reference  to  the  nature 
of  the  geolo^cal  formations  underneath  this  swamp,  were  fully  eub- 
Btantiated.  Below  the  steamboat  landing,  the  valley  irotnediatelT 
narrows,  and  the  stream  has  a  comparativelv  rapid  fall,  thus  afford- 
ing at  a  number  of  places  in  the  city  considerable  water  power.  In 
order  to  reclaim  as  much  land  as  possible  from  the  large  uiarsh 
above  mentioned,  numerous  drainage  ditches  into  the  outlet  have 
been  constructed,  and  through  these  the  surface  waters  from  the 
adjacent  highlands  find  their  way,  in  a.  more  or  less  pollut^jd  condi- 
tion. Further  particulars  respecting  the  outlet  will  be  found  below. 
In  front  of  the  pumping  station  is  a  large  circular  suction  well  for 
the  pumps,  twenty-oue  feet  in  diameter  and  twenty-one  feet  deep. 
The  side  walls  are  of  rubble-stone  masonry  and  the  bottom  is 
formed  of  thick  courses  of  planking.  Five  three-inch  tnbutar  wells 
are  driven  in  the  bottom  of  this  suction  well  to  a  depth  of  about 
eighty  feet,  and  of  these  three  were  found  to  be  flowing  copioitdy. 
The  interior  of  the  large  well  was  found  to  Ire  very  clean,  and  ( 
water  at  that  time  free  from  taste,  smell  or  color.  Up  to  I 
present  summer  the  top  of  the  well  was  left  open,  but  at  the  ei.^ 
gestion  of  Prof.  A.  R  Leeds,  of  the  Stevens  Institute  of  Teehnoloar. 
who  was  recently  consulted  by  the  company  in  regard  to  the  ouality 
of  the  water  furnished,  a  substantially  tight  roof  has  been  built  over 
it,  so  as  to  practically  exclude  diut,  animals  and  light,  A  few  rods 
westerly  from  this  well,  and  connected  with  it  by  means  of  a  six- 
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teen-incli  ca8t-iroh  pipe,  a  small  open  reservoir  or  storage  basin  was 
oonstmcted  by  the  company.  This  basin  is  about  100  feet  long  and 
forty  feet  wioe  on  the  bottom,  with  sides  sloping  at  the  rate  of  one 
foot  vertical  to  one  foot  horizontal,  and  neatly  paved  with  field  and 
quarry  stones.  Its  depth  is  about  eleven  feet,  but  probably  no 
more  than  a  depth  of  nine  feet  of  water  can  be  stored  in  it,  in 
which  event  its  capacity  will  be  about  360,000  gallons.  At  the 
time  of  my  inspection  it  contained  a  depth  of  not  more  than  fifteen 
inches  of  water,  and  the  bottom  appeared  to  be  gravelly  day,  which 
was  covered  in  many  places  with  confervoid  growtns.  A  well- 
defined  water  mark  on  the  paving  showed  that  it  was  made  when 
the  water  was  about  five  feet  deep.  Five  three-inch  tubular  wells 
were  found  driven  in  the  bottom  of  this  basin,  but  none  of  them 
were  seen  to  be  fiowing.  The  only  visible  source  of  supply  was  a 
small  spring  which  issued  from  the  pavement  at  one  comer  and  the 
flowing  weus  in  the  large  suction  well  above  described.  It  is  stated 
that  two  additional  three-inch  tubular  wells  were  driven  between 
the  suction  well  and  the  reservoir,  and  then  connected  with  the 
sixteen-inch  cast-iron  communicating  pipe,  but  as  this  pipe  was 
deeply  buried  no  knowledge  of  the  condition  of  these  two  tubular 
wells  could  be  obtained.  The  small  fountain  in  the  middle  of  the 
reservoir  is  supplied  with  water  from  the  force  main,  and  is  purely 
omamentaL  As  the  tubular  wells  have  ceased  flowing,  and  since 
the  bottom  of  the  reservoir  is  very  near  the  level  of  the  low-water 
surface  in  the  lake  and  outlet,  this  structure  seems  to  have  outlived 
its  usefulness  for  water-works  purposes. 

On  the  diagram  mentioned,  the  pipe  leading  to  the  second  set  of 
nineteen  three-inch  driven  wells,  the  conduit  to  the  lake,  and  the 
direct  connection  with  the  outlet,  will  be  found  appropriately 
marked,  and  we  will  now  proceed  vdth  the  consideration  of  these 
several  sources,  in  the  course  of  which  further  descriptions  must 
necessarily  be  introduced. 

It  appeared  to  be  the  original  design  of  the  company  to  obtain 
substantially  the  entire  supply  of  water  from  the  group  of 
twelve  tubular  wells  in  the  large  suction  well  and  smau  storage 
reservoir,  above  mentioned,  all  of  which  formerly  flowed  copi- 
ously, together  with  the  discharge  of  another  group  of  nve 
similar  wells,  located  at  some  distance  from  the  pumping  station. 

This  second  group  was  originally  combined  into  a  smgle  collect- 
ing pipe,  joining  with  the  sixteen-inch  cast-iron  pipe  leading  from 
the  soction  well  to  the  outlet.  Two  stop-valves  in  the  latter  pipe 
served  to  control  the  flow  of  these  seventeen  driven  wells  into  botli 
the  reservoir  and  the  suction  well,  or  into  the  outlet  in  case  the 
discharge  from  the  wells  should  prove  greater  than  was  desired ; 
and  conversely,  in  the  event  of  a  failure  on  the  part  of  said  wells 
to  furnish  sufficient  water  in  emergencies,  the  same  valves  would 
fully  regulate  any  supplementary  volume  of  water  taken  directly 
from  the  outlet     A  brief  study  of  the  diagram,  plate  1,  will  suf- 
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fiee  to  explain  theae  two  ftmctioiiB.  The  officers  of  the  compM^ 
assert  emphatically  that  the  seventeen  tubular  wells  formerly 
afforded  an  abundant  supply  of  water  by  simple  flowing,  and  tliiit 
the  outlet  pipe  was  laid  only  as  a  matter  of  justifiable  precaution 
in  ease  of  a  large  conflagration ;  also,  that  it  has  been  used  to 
obtain  water  from  the  outlet  only  at  rare  intervals.  As  the  consamp- 
tion  of  water  in  the  city  iacreaaed,  however,  it  was  found  that  tuo 
yield  of  the  said  seventeen  driven  wells  was  diminishing;  consider- 
ably, 80  that  another  source  of  supply  had  to  be  secured.  With 
tliis  view,  the  company  caused  a  twenty  four-inch  sheet-iron  spiral 
riveted  pipe  to  be  laid  from  the  bottom  of  the  suction  well  to  tbe 
foot  of  Cnaiitaqua  lake,  a  distance  of  10,200  feet,  the  water  to  be 
taken  from  a  timber  crib  located  about  200  feet  from  the  nearest 
shore.  Much  difficulty  was  experienced  from  the  tendency  of  the 
thin  metallic  pipes  to  collapse  under  the  weight  of  the  swamp 
muck  in  which  it  was  buried,  and  the  company  then  resolved  to 
abandon  this  project  temporarily  and  to  dnve  an  additional  num- 
ber of  tubular  wells  into  the  water-bearing  stratum  of  gravel  iOO 
feet  below  the  surface.  A  line  of  strong  twelve-inch  pipe,  400 
feet  long,  was  accordingly  laid  from  the  main  suction  pipe  in  tbe 
pumping  engine  house,  westerly  toward  the  lake  and  parallel  with 
the  twenty-four-inch  sheet-iron  pipe ;  near  its  termination,  a  suit- 
able sand-arresting  well,  with  straiuer,  was  inserted,  and  the  second 
group  of  five  tubular  wells  above  mentioned  was  permanently  dis- 
connected  from  the  sixteen-inch  outlet  pipe  and  joined  to  the  end 
of  the  twelve-inch  pipe,  as  indicated  m  the  diagram  ;  the  latter 
was  then  reduced  to  a  heavy  ten-inch  wrought-iron  tube  and  con- 
tinued westerly,  as  before,  for  a  distance  of  2,488  feet,  along  which 
a  third  group  of  fourteen  three-inch  tubular  wells  were  driven  and 
connected.  On  this  length  of  2,888  feet  of  twelve-inch  and  ten- 
inch  suction  pipe  there  are  now.  accordingly,  nineteen  driven  wells, 
some  of  which  flowed  more  or  less  coinonsly.  For  a  short  time 
sufficient  water  was  obtained  by  pumping  from  this  second  set  of 
wells,  together  with  the  yield  of  the  first  group  of  twelve  wells; 
but  it  was  discovered  that  the  flowage  80f»n  ceased  in  coneeqneaoe 
of  the  great  draught  caused  by  pumping,  and  that  tbe  water  tn  the 
driven  wells  would  barely  nse  tlierein  to  sufficient  hciglit  la 
make  pumping  practicable  at  the  existing  elevations  of  the  pomp 
cylinders.  In  this  extremity,  tbe  project  of  securing  water  directlT 
from  the  lake  throngh  the  temporarily  abandoned  twenty-fonr- 
inch  conduit  was  revived,  the  collapsed  sheet-iron  pipes  wore  taken 
out  and  replaced  with  a  wooden  conduit  wherever  necessary,  and 
the  lake  line  was  finally  opened  about  ten  davs  ago  into  saccceefnl 
operation,  thus  relieving  the  company  of  all  em  harassment  with 
respect  to  quantity  of  water,  without  resorting  to  the  outlet.  Of 
the  quality  of  this  lake  water,  more  will  be  said  below. 
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OOMPLAINTB. 

Having  now  briefly  described  the  existing  sources  of  supply 
for  tlie  Jamestown  water-works,  and  furnished  suflicient 
data  ^'herewith  to  form  an  estimate  of  the  demand  now  made 
Upon  them,  as  well  as  of  that  which  will  probably  be  made 
upon  them  in  the  future  before  the  expiration  of  the  contract  with 
the  city,  it  is  proper  to  refer  to  the  complaints  which  have  been 
made  by  a  number  of  residentb  during  the  past  two  or  three  years 
concerning  the  quality  of  the  water  supplied  to  consumers  by  the 
company.  For  about  a  year  after  the  practical  completion  of  the 
worKs  in  1882,  and  whilst  the  driven  welk  then  in  existence  con- 
tin  aed  to  furnish  sufficient  water  to  meet  the  demands  of  the  rela- 
tively small  number  of  consumers,  no  trouble  with  the  water  was 
discovered ;  but  after  this  number  had  gradually  increased  quite 
appreciably  and  the  yield  of  the  wells  at  the  same  time  diminisned, 
a  marked  deterioration  in  the  quality  of  the  water  furnished  began 
to  be  noticed,  and  it  was  suspected  that  the  company  supplemented 
its  driven-well  water  by  copijus  draughts  upon  the  outlet.  From 
the  evidence  which  I  have  been  able  to  obtain,  it  seems  that  the 
water  delivered  from  the  distributing  mains  had  a  disagreeable  taste 
and  odor,  and  also  a  repulsive  appearance ;  that  to  the  taste  it  was 
"woody,"  "swampy,"  "fishy,"  "nauseating,"  and  to  the  smell, 
"  bad,"  "  like  cistern  water,"  "  like  a  stagnant  pool,"  "  oflFensive," 
etc.,  while  to  the  sight  it  was  "  badljr  discolored,"  "  turbid,"  "  thick," 
"  muddy,"  "  contaimng  worms  and  lizards,"  etc.,  according  to  different 
narrators.  A  sample  collected  in  the  early  part  of  this  year  and 
carefully  preserved  in  a  glass  fruit  jar,  exhibited  a  large  deposit  of 
floccnlent  matter,  apparently  of  vegetable  origin  and  resembling 
closely  the  precipitate  formed  in  water  containing  the  smaller  species 
of  (dgoB.,  As  the  owner  did  not  wish  to  surrender  this  sample  for 
further  examinations,  no  additional  facts  concerning  it  can  now  be 
givcD.  It  is  also  alleged  that  in  seasons  when  the  least  amount  of 
water  is  pumped  by  the  company  the  quality  of  the  supply  is  greatly 
improved,  and  that  as  the  quantity  oi  water  is  increased,  its  quality 
is  reduced  perceptibly  ;  hence  it  is  inferred  that  all  deficiencies  in 
the  yield  of  the  ariven  wells  are  made  up  by  taking  water  from  the 
outlet,  and  that  the  manifest  impurities  in  this  stream  have  caused 
the  disagreeable  taste,  smeTl  and  appearance  in  the  city  water. 
Rumors  of  this  character  have  greatly  alarmed  the  citizens  of  James- 
town, and  have  finally  led  to  the  investigation  of  the  matter  by  your 
board,  at  the  Governor's  request.  It  should  have  been  remarked 
previously  that  the  bad  taste  and  odor  of  the  water  furnished  by  the 
company  has  appeared  at  intervals  of  more  or  less  extent  during  the 
entire  period  of  two  or  three  years,  generally  disappearing  in  win- 
ter and  returning  again  with  the  late  spring  and  early  summer ;  also 
that  the  opinion  was,  and  still  is,  quite  prevalent  among  the  citizens 
that  this  offensive  taste  and  smell  is  due  to  the  presence  of  decom- 
posing animal  matter  in  the  water  of  the  outlet,  and  not  to  any  sub- 
stance of  vegetable  origin  in  the  waters  of  the  driven-wells. 
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In  reply  to  these  accusationB,  the  officers  of  the  compftaj  _„ 

that  in  former  years  any  considerable  quantity  of  water  from  tl 
outlet  was  pumped  into  the  city  mains,  aud  maintain  poBiiirely  that, 
with  only  two  exceptions  of  a  short  time  each  duriag  large  firtss  on 
f  cbraary  1  and  July  10, 1886,  the  water  from  tho  outlet  has  not  been 
nsed  as  even  a  partial  source  of  snpply  from  June,  1885,  up  to  tlw 
present  time;  also  that  the  bad  taste  and  sm«U  of  the  water  fur- 
nished is  caused  wholly  by  the  presence  of  harmless  tdijOB  wliteh 
have  developed  unexpecteiuy  in  the  driven  well  snppiy.  In  sap- 
port  of  their  assertions,  Lhe  water-works  officials  point  to  tJie 
analyses  and  reports  of  several  eminent  diemiats,  who  inveatii  '  * 
the  matter  at  the  instance  of  various  parties.  K  resume  oi 
work  done  by  the  chemists  in  this  case  is  as  follows 

Cheiqcal   Analyses. 

On  December  31,  1SS4,  Prof.  J.  Tingley,  of  Allegheny  College, 
Meadville,  Pa.,  personally  collected  samples  of  the  wat«r  from  the 
distributing  pipes  for  chemical  analysis,  and  in  his  report  he  states 
that  "  the  water  drawn  from  the  distributing  pipes  and  from  the 
reservoirB  is  not  nnwholesome,  but  is  better  than  the  average  water 
of  cities.  *  *  *  My  analysis  shows  that  chlorine  and  free 
ammonia  are  present  In  minute  quantities,  and  traces  of  albuminoid 
ammonia,  but  all  are  far  within  the  limits  separating  wholesome  from 
unwholesome  water." 

On  June  25.  1885,  during  a  period  when  the  officers  of  the  oonj. 
pany  admit  that  some  water  was  being  taken  from  the  onclet  lo 
tnake  up  the  deficiency  in  tie  snpply  from  the  driven  wells,  the 
local  board  of  health  collected  three  samples  of  water  from  tho 
mains  and  sent  them  to  Prof.  VFillis  G.  Tneker,  of  the  Albanv 
Medical  College,  for  analysis. 

The  three  samples  were  mixed  together  and  analyzed  ivith  tla»< 
following  results : 

Color  in  two-foot  tube,  transparent,  light  greenish 
tint,  odor  at  100  degrees  F None. 

Chlorine  in  chlorides,  in  one  TJ.  S.  gallon 0,409  i 

Phosphoric  acid  in  phosphates None. 

Free  ammonia,  parts  per  100,000 0.0040 

Albuminoid  ammonia,  parts  per  100,000 0.0055 

Oxygen  absorbed,  parts  per  100,000  after  15  mins. .     0.O463 

Oxygen  absorbed,  parts  per  100,000  after    4  hours  . 

Hardness,  =  grains  carbonate  of  lime,  per  gallon, 
bftfore  hoilmg. , 

ilardnesB,  =  grains  carbonate  of  lime,  per  gallon, 
after  boiling 

Total  solids,  dried  at  220°  F.  in  one  U.  S.  gallon. . . 

Organic  and   volatile  naatter,  in  one  U.  S.  giiiion.. . 

Mineral  matter  in  one  TJ.  S.  gallon 5.^6 
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^^  From  the  above  results  I  shonld  consider  the  water  of  satisfac- 
tory purity  for  drinking  purposes.  *  •*  *  The  general  appear- 
ance and  wor  of  the  water  are  good.  Amount  of  chlorine  small, 
as  also  of  free  ammonia  and  albuminoid  ammonia,  all  of  which  are 
more  largely  present  in  waters  which  are  polluted  to  any  consider- 
able extent  by  sewage.  Amount  of  oxygen  absorbed  is  also  small, 
and  indicative  of  freedom  from  much  organic  matter.  *  *  * 
While  it  can  never  be  asserted  from  the  results  of  a  chemical 
analysis  that  a  water  is  necessarily  wholesome,  the  results  in  this 
case  prove  that  this  water  is  not  largely  polluted,  and  the  prob- 
ability is  that  it  may  safely  be  employed. ' 

On  December  14,  1885,  Prof.  W.  O.  J.  Hall,  of  Jamestown, 
collected  from  the  city  mains  three  samples  of  water,  mixed  them 
together  in  equal  proportions,  and  sent  the  mixed  water  to 
Dr.  Walter  H.  Kent,  chemist  to  the  Brooidyn  Board  of  Health, 
for  examination.     The  report  of  Dr.  Kent  is  as  follows : 

Free  ammonia 0.003  parts  per  100,000 

Albuminoid  ammonia 0.006  "  "  " 

Total  sohds,  dried  at  100  C 15.56  "  «  " 

Loss  of  solids  on  ignition 8.96  "  "  " 

Chlorine 2.20  «  "  " 

Salt,  calculated  from  chlorine 3.60  **  "  " 

Oxygen  absorbed,  after  15  minutes 0.088  "  "  " 

"            "            "       4  hours 0.184  "  "  " 

Hardness     before     boiling      ( =  8.5® ), 

expressed  as  calcium  carbonates 12.100  "  "  " 

Haraness  after  boiling  (=7.7®)  expressed 

as  calcitmi  carbouates 11.000  "  "  " 

A  qualitative  test  showed  the  absence  of  nitrites,  and  the 
presence  of  only  a  trace  of  nitrates.  *  *  *  A  similar  test  of 
the  solid  residue  after  ignition  showed  it  to  consist  mostly  of  cal- 
cium carbonate,  with,  of  course,  a  small  quantity  of  iron,  alumina 
and  magnesia.  *  *  *  An  excess  oi  chlorine,  when  accom- 
panied b^  a  large  amount  of  albuminoid  ammonia,  is  generally 
taken  to  indicate  contamination  of  the  nature  of  sewage.  As  the 
amount  of  chlorine  in  this  case  is  nominal,  and  the  albuminoid 
ammonia  low,  the  water  is  above  suspicion  in  that  respect.  *  *  * 
The  amount  of  free  ammonia  and  nitrates  here  found  is  relatively 
small,  and  the  inference  is  that  the  sources  of  the  water  are  free 
from  organic  impurities.  *  *  *  As  the  result  of  this  mathe- 
matical comparison  with  other  waters,  I  should  say  that  it  compares 
well  with  waters  which  are  considered  good,  and  that  as  compared 
with  ordinarv  well  waters,  it  is  far  supenor." 

The  last  cnemical  examination  of  the  city  water  was  made  from 
a  number  of  samples  collected  personally  by  Prof.  Albert  R.  Leeds, 
of  the  Stevens  Institute  of  Technology,  Hoboken,  N.  J.,  on  May 
22,  1886.    The  inspection  m^de  by  rrof.  Leeds  at  the  same  time 
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was  very  thorongh,  and  the  analyBis  conducted  ia  hU  tahoratoty 
afterwwda  treated  the  subject  from  not  only  a  chemical,  bnt  also  i 
sanitary  and  biological  point  of  view.     The  following  extracts  from 
hia  long   report  to  the  water  supply  company  are  herewitii  (nb- 
mitted :     "  At  the  time  when  I  visited  Jamestown,  and  peraotiallT 
examined  and  collected  samples  of  its  water  supply,  I  foniKi  tiiil 
the  water  in  use  is  derived  entirely  from  two  sonrces.     The  fiwt 
source  is  a  system  of  driven  wells,  fourteen  in  nnmber.  which  pw 
downward  through  an  impermeable  stratum  of  clay  sixty  feet  is 
thickneas,  into  a  bed  of  gravel  lying  something  over  100  feet  beluff 
the  surface."     (Note  by  E.  K.— These  wells  are  on  the  lonj;  la- 
inch  auction  pipe,  above  described,   westerly   from  the   pnmpiog 
station.     Since  May  22,  1886,  the  company  have  driven  and  con- 
nected with  said  pipe  five  additional  tubular  wells,  making  ninetMn 
snch  wells  now  on  said  pipe,  as  above  jetated.)     The  second  bouw 
ifl  a  similar  system  of  driven  wells,  twelve  in  number,  drawing  tho 
water  from  a  gravel  bed  lying  beneath  the  clay  stratum,  at  a  aepifi 
of  sixty  feet  below  the  surface.     The  thick  stratum  of  clay  Innft 
below  the  surface  muck  and  soil,  and  everywhere  covering  the 
gravel  water-bearing  stratum,  might  naturally  be  expected  to  pre- 
vent the  surface  water  and  impurities  from  finding  their  waydn™ 
into  the  gravel.     This  expectation  has  been  veritied  by  analysis, 
there  being  no  evidence  of  the  presence  of  any  snrface  impuritie* 
in  the  waters  of  the   driven    wells   themselves.     *     *     *    I  wu 
surprised  at  the  unusual  clearness,  excellent  taste  and  low  temper*- 
ture  of  this  water.     Whilst  the  temperature  of  the  outside  air  «»* 
eighty-eight  degrees,  the  temperature  of  the  water  in  the  sand-well 
was  only  forty-eight  degrees-     »     *     *     A  very  careful  inspection 
of  the  driven  wells  revealed  in  them  no  vegetable  growths,  and  the 
microaeopicai   and   biological   analyses  subsequently  made  in  taj 
laboratory  demonstrated  the  entire  absence  of  any  oi^anisms  detn- 
mental  to  the  excellence  or  pnrity  of  the  water.     I  give  below  » 
certificate  {No.  987)  of  a  sanitary  analysis  of  the  water  in  these  woIl» 
as   delivered   in   the  sand-well  into  which  all    the  fonrteen   flow 
before  emptying  into  the  pump-well.      *      •      *      Furtbemiore. 
the   water    is  much    more    highly     charged     with     oxvgea    gu 
than    is    usual    in    a    water     coming     from     so    considerable    a 
depth  below  the   surface  of  the  ground.     *     *     *     The   finding 
of  this   large    percentage   of   dissolved   oxygen   is   important,   w 
it   proved   that   the   water   in   the   driven  wells  is  Umnff    water, 
and  as  showing  that  the  great  thing  to  be  accomplished  is  mervlr 
the  keeping  the  water  after  it  comes  out  of  the  driven  welU  in  the 
same  lively,  sweet  and  wholesome  condition  as  it  is  in  the   vrells 
themselves.       The     accompanying     analysis    of    the    driven-woll 
water     *     *     *     does  not  show  the  presence   of  any  deleterious 
mineral  substance,  nor  does  it  throw  any  light  upon  the  origin  off 
dieagroeable  taste   and  smell  sometimes   observable  iii  tlio  ^" 
after  it  has   been  pumped  into  the  distributing  mains. 
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Water  Analysis  No.  987. 

Color,  0  ;  taste,  pleasant ;  smell,  aone. 

Free  ammonia 0.003  parts  in  100,000 

Albuminoid  ammonia 0.007  ^^  ^^ 

Oxygen  absorbed  (permanganate) 0.130  ^^  '' 

Nitrite* 0.0032  "  " 

Nitrates 0.235  "  " 

Chlorine 0.900  "  " 

Total  hardness. 11.90  "  " 

Permanent  hardness 7.00  "  " 

Temporary  hardness 4.90  "  " 

Total  soUds 17.50  "  " 

Mineral  matter 13.50  «  " 

Organic  and  volatile  matter 4.00  ''  '^ 

Oxygen  dissolved  in  one  liter 5.53  cubic  centimeters. 

Carbonic  acid  dissolved  in  one  liter 2.44  '^  '^ 

Nitrogen  dissolved  in  one  liter 11.53  "  " 

Total  gases  dissolved  in  one  liter 19.50  ^^  '^ 

Analysis  of  the  Mineral   Matteb   Contained  in  the  Above 
Wateb,  Combinbd  Togetheb  as  the  Following  Salts  : 

Potassium  sulphate 0.884  parts  in  100,000 

Sodium  sulphate 0.297  "  " 

Sodium  chloride 1.507  "  '' 

Magnesium  carbonate 2.458  ^^  ^' 

Calcium  carbonate 4.288  "  " 

Calcium  sulphate 1.241  "  " 

Ferric  phosphate 0.124  "  " 

Ferric  oxide 0.178  "  " 

Clay 0.568  «  '* 

Total 11.045  "         " 

It  will  be  seen  that  the  water  has  no  color  and  no  smell.  As  drank 
directly  at  the  well,  its  temperature  being  only  forty-eight  degrees  its 
taste  was  delicious ;  and  even  after  keeping  for  a  number  of  days  in 
warm  room  its  taste  was  pleasant,  and  the  sample  gave  out  no  odor. 
The  amounts  of  free  and  albuminoid  ammonia  and  of  required 
oxygen  are  small,  whilst  the  amount  of  oxygen  held  in  solution  in 
the  water  was  unusually  large.  *  *  *  I  have  no  hesitation  in 
pronouncing  this  to  be  good  and  wholesome  drinking  water.  *  *  * 
After  the  driven-well  water  finds  its  way  into  the  pump  well  and 
reservoir,  a  very  important  change  occurs.  Largely  tnrough  the 
influence  of  light,  and  favored  by  the  increase  of  temperature  in  the 
water  when  warmed  by  the  atmosphere,  a  considerable  growth  of 
vegetation  sets  in.  This  development  of  vegetation  is  due  to  purely 
natural  causes,  for  which  only  nature  is  to  blame,  but  it  is  the  sole 
cause  of  the  unpleasant  taste  and  smell  subsequently  acquired  by 


222  Annual  Report  ok  thk 

the  ivater  in  the  diBtributing  mains.  Thie  vegetation  is 
flourislies  in  very  pure  waters,  a  microBcopie  examination  revtjalinfi 
tbe  presence  of  several  species  of  Biatomacese,  *  »  •  Pr*^ 
tococeaceffl  *  *  *  and  Ljiiemacete,  including  different  specie*  , 
of  epirogyra.  In  tlie  process  of  growth,  these  plants  secrete  sliii^- 1] 
masses,  or,  under  favorable  inflnences  of  warmth  and  sunlight,  miv^ 
develop  with  astonishing  rapidity  into  extensive  masses  of  gree  4 
felt.     *     •     •    "Whilst  actively  growing  they  give  no  trouble,  bi^^ 

Eresently  they  begin  to  decay,  and  each  aecaying  mass  becomea  th      A 
ouie  of  other  plant  organisms  like  the  bacilli  and  bacteria,  togethe^"^ 
with  rhizopods  and  infusoria,  which  rapidlv  grow  and  multiplj"^ 
All  of  these  organisms,  and  more  especially  the  bacilli  and  infa£oria-r*> 
I  found  in  large  numbers  in  the  jars  in  which  the  specimens  o^ 
water  plants  were  preserved  in  my  laboratory.     Along  with  thci*" 
growth,  and  with  the  decay  of  the  aJgse,  the  water  in  these  iare 
became  extremely  ofEensive.     *     *     *     In  the  water  mains  all  of 
these    plant    organisms    perish   out  of  contact    with    light    and 
oxygen.     »     *     •     A  ereat  deal  of  iron  rust  and  many  filaments 
of  dead  alga;  were  founB  in  the  water  of  the  mains,  but  no  living 
plants     In  decaying  these  plants  afiect  unpteaeantly  the  taste  ana 
smell  of  the  water  and  deteriorate  its  quality."     •     *     • 

Prof.  Leeds  was  at  the  same  time  also  requested  to  examine  tbe 
water  of  Chautauqua  lake,  at  the  location  of  the  timber,  crib  or  intake. 
previously  built  by  the  water  supply  company.  This  water  bad 
then  no  smell  and  a  pleasant  taste,  and  in  his  report  Prof.  Leeds 
remarks  that  "  instead  of  being  impure  and  unpalatable,  the  wnter 
of  Chautauqua  lake  (taken  personally  at  tbe  inlet  pipe  of  the  crib) 
is  90  good  that  there  should  not  be  the  slightest  hesitation  on  tbe 
score  of  wholesomenesa  or  purity  in  employing  this  water,  should 
the  supply  from  the  driven-wells  at  any  tmie  prove  inadequate,  or 
should  the  taste  and  smell  of  the  water  in  the  mains  become 
temporarily  offensive.  A  supply  of  good  and  wholesome  waier, 
such  as  that  contained  in  Chautauqua  lake,  would  be  justly  con- 
sidered by  most  of  the  cities  of  the  United  States  at  &e  preeent 
time  as  a  great  boon,  since  in  both  quality  and  purity  this  water  is 
superior  to  that  actually  in  use  in  these  eities  with  but  very  few 
exceptions.     *     *     * 

"Watkk  Analysis  No,  989. 
Color,  1,0;  taste,  pleasant;  smell,  none. 

Free  ammonia 0.003  parts  in    liHI.nim 

Albuminoid  ammonia 0.017      "  " 

Oxygen  absorbed  (permanganate) 0.270      '* 

Nitrites trace       " 

Nitrate* 0.0384    " 

Chlorine 0.20        " 

Total  hardness. 7.70        *• 

Permanent  hardness 6.60        *• 
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Temporary  hardness 2.20  parts  in   100,000 

Total  solids 6.60        "  « 

Mineral  matter 4.20        "  " 

Organic  and  volatile  matter 2.40        "  ^* 

Oxygen  dissolved  in  one  liter 3.87  cubic  centimeters. 

Carbonic  acid  dissolved  in  one  liter 1.19        "  " 

Nitrogen  dissolved  in  one  liter 12.88        " 

Total  gases  dissolved  in  one  liter 17.94        " 


Analysis  of  the  Mineral   Matter   Contained   in  the   Above 
Water,  Combined  Together  as  the  Following  Salts. 

Potassium  sulphate 0.0794  parts  in  100,000 

Potassium  chloride 0.0686  " 

Sodium  chloride 0.2745  " 

Calcium  carbonate 1.6360  " 

Calcium  sulphate 0.6256  " 

Magnesium  carbonate   1.0316  " 

Ferric  phosphate 0.0357  '* 

Aluminum  and  Ferric  oxides 0.1318  " 

Silicic  anhydride 0.2799  " 


Total 4.1631    « 


u 


^'  I  have  been  emphatic  in  pointing  out  that  the  analyses  show  the 
water  of  Chautauqua  lake  to  be  of  wholesome  and  potable  char- 
acter, but  I  should  not  advise  its  substitution  for  the  driven-well 
water,  for  the  latter  is  unquestionably  superior  in  quality  to  the 
lake  water,  and  it  appears  to  me  that  the  company  adopted  the  best 
and  most  commendable  course  in  taking,  as  the  source  of  supply, 
a  water  so  excellent,  pure  and  in  every  respect  palatable  as  that 
contained  in  the  driven-wells ;  and  although  this  excellent  character 
has  hitherto  been  deteriorated  by  natural  agencies,  bringing  about 
the  decay  of  aquatic  plants  in  the  distributing  mains,  yet  I  believe 
this  misfortune  is  capable  of  being  eflfectually  remedied."  Prof. 
Leeds  then  suggests  that  the  large  suction  well  be  covered  to 
exclude  light,  dust,  etc.,  which  was  done,  as  already  stated ;  also, 
that  the  reservoir  be  covered,  or  else  that  the  inlet  rrom  the  reser- 
voir into  the  suction  well  be  protected  by  a  filter  of  fine  asbestos 
cloth,  or  similar  filtering  media,  which  latter  suggestion  was  carried 
out  with  strainers  of  nne  wire  cloth,  backed  with  cotton-flannel ; 
and  finally,  that  a  free  circulation  of  the  water  be  established  by 
connecting  the  "dead-ends"  of  the  distributing  mains  together, 
which  is  impracticable,  for  the  reasons  given  above. 

It  should  also  be  mentioned  that  Prof.  Leeds  collected  and 
analyzed  samples  of  water  from  the  "  dead-ends  "  of  street  hydrants, 
whence  an  exceedingly  marked  deterioration  of  the  driven-well 
water  was  observed.     The  results  are  as  follows : 
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'"Water  Analysis  No.  988. 

''  Color,  0 ;  taste,  unpleasant ;  smell,  unpleasant. 

Free  ammonia 0.021  parts  in  100,000 

Albuminoid  ammonia 0.016     *'  ** 

Oxygen  absorbed  (permanganate) 0 .  30       "  " 

Nitrites Trace    **  " 

Nitrates 0.058     "  '* 

Chlorine 2.25       "  « 

Total  hardness 10.00       "  " 

Total  solids 21.10      "  *' 

Mineral  matter 17.00       "  " 

Organic  and  volatile  matter 4. 10       "  " 

Oxygen  dissolved  in  one  liter 1 .96    cubic  centimetere 

Carbonic  acid  dissolved  in  one  liter 2.44      "  ** 

Nitrogen  dissolved  in  one  liter 11 .90       "  " 

Total  gasefi 16.30      "  "  " 

'^  The  increase  in  the  amounts  of  free  and  albuminoid  ammonia 
are  very  striking.  So,  also,  in  the  astonishing  decrease  of  oxygen, 
showing  that  this  vital  principle  has  been  used  up  in  the  oxidation 
of  decomposable  matters  in  the  water."  By  comparing  this  analywB 
with  that  of  the  water  fresh  from  the  driven  wells,  it  Mrill  be  seen 
that  the  amount  of  free  ammonia  has  increased  7-fold  :  that  of 
albuminoid  ammonia,  2.3-fold ;  that  of  oxygen,  required  to  oxidize 
organic  matter  (permanganate),  2.3-fold ;  that  of  chlorine,  2.5-fold ; 
that  of  mineral  matter,  1.26-fold ;  the  amount  of  nitrites  and  of 
organic  and  volatile  matter  has  not  materially  chan^d  ;  the  amount 
of  nitrates  is  reduced  4-fold,  and  the  total  hardness  is  slightly  dimin- 
ished. In  the  report  of  Prof.  Leeds,  no  attempt  is  made  to  account 
for  these  great  changes  in  the  same  water  when  confined  for  a  longer 
or  shorter  period  of  time  in  the  cast-iron  distributing  pipes  where 
no  circulation  occurs ;  and  as  this  question  should  more  appropriately 
be  answered  by  a  professional  chemist  than  by  an  engineer,  it  will  be 
passed  over  without  further  comment  than  that,  in  my  opinion, 
It  points  to  a  considerable  addition  of  organic  matter,  or  water  con 
twining  such  matter,  to  the  water  from  the  driven  wells.  Whether 
this  may  be  caused  by  the  partial  use  of  water  from  the  outlet, 
caimot  now  be  definitely  stated,  since  no  analyses  of  the  outlet  water 
separately  have  yet  been  made,  or  are  available  for  comparison,  h 
should,  however,  be  remarked  that  because  the  water  from  a  "  dead 
end  "  in  a  system  of  distributing  pipes  is  bad  in  quality,  the  infer- 
ence that  the  whole  supply  is  extensively  or  dangerously  polluted 
is  by  no  means  justified  without  thorough  examination. 

SiGNIFIOANOB   OF    ChKMIOAL    AnALYSKS. 

The  prominent  facts  in  the  chemical  investigations  referred  to 
above  are  substantially  summarized  as  follows :     1st.  At  some^tim^ 

Rrior  to  1884,  Prof.  A.  A.  Brieneman,  of  Cornell  University,  ana- 
/zed  the  water  from  the  dri/oen  weUsj  and  pronounced  it  to  be  one 
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of  the  purest  Bamples  of  water  he  had  ever  examined.  2nd.  On 
December  31, 1884,  Prof.  J.  Tingley  collected  samples  from  the 
mains  and  reservoirs  for  analysis,  ]>resamabl7  whilst  tl\e  supply  was 
being  taken  from  the  driven  wdls  alone,  and  reported  that  tne  water 
wa8  not  unwholesome,  but  better  than  the  average  water  of  cities. 
3rd.  On  June  25,  1885,  a  sample  of  water  from  the  mains,  said  to 
be  a  mixtare  of  the  driven-well  water  and  the  outlet  water,  was 
collected  and  sent  to  Prof.  W.  G.  Tucker  for  examination,  who 
reported  that  he  considered  the  water  of  satisfactory  purity  for  drink- 
ing purposes.  4th.  On  December  14,  1885,  while  the  a/riven  wdU 
alans  were  in  use  as  the  source  of  supply,  and  had  been  for  six 
months,  a  sample  of  the  wat^er  from  the  mains  was  sent  to  Dr.  W. 
H.  Kent  for  analysis,  whose  report  is  thut  it  compares  well  witn 
waters  which  are  considered  good,  and  that  as  compared  with  ordi- 
nary well-water,  it  is  far  superior.  5th.  On  May  22,  1886,  prof. 
Leeds  collected  a  large  number  of  samples  for  analysis  daring  a 
period  when  the  drwen  wells  alone  were  used  for  supplying  con- 
sumers; and  a  sample  was  also  taken  from  the  crib  at  thej^^ 
of  the  lake.  Both  waters  were  unhesitatingly  pronounced  to  be  good 
and  wholesome.  0th.  Ko  analysis  of  the  water  from  the  outlet 
alone  are  at  hand.  7th.  No  evidence  is  given  that,  when  received 
by  any  of  the  chemists  mentioned,  the  water  was  affected  vnth  any 
unpleasant  taste  or  smell,  except  in  the  single  instance  where  it  was 
taken  from  "dead-ends"  by  Prof.  Leeds.  8th.  None  of  the 
samples  were  taken  during  the  hot  summer  months,  or  in  the  fall, 
when  the  period  of  decay  for  the  aquatic  vegetation  is  most  favor- 
able. 9th.  Only  five  such  analyses  nave  been  made,  of  which  but 
one  refers  to  a  mixture  of  the  waters  from  the  driven  wells  and  the 
outlet  in  unknown  proportions.  10th.  Only  one  analysis  of  the 
water  from  the  foot  of  Chautauqua  lake  is  given,  the  sample  being 
taken  on  May  22, 1886.  11th.  The  only  clue  to  the  caicee  of  the  disa 
greeable  taste  and  odor  of  the  city  water  at  various  periods  during 
two  or  three  years  past  ie  given  by  Prof.  Leeds,  who  attributes 
such  occurrences  to  tne  presence  of  small  algsd  in  the  water  derived 
from  the  systems  of  driven  wells. 

In  regard  to  tiie  significance  of  the  chemical  analysis  of  a  given 
sample  of  water,  little  can  be  said  here,  since  it  is  now  generally 
conceded  by  analysts  of  the  greatest  experience  that  a  correct 
interpretation  of  the  results  thus  obtained  is  encompassed  with 
serious  difficulties  so  far  as  the  real  sanitary  value  of  the  water  is 
concerned.  In  an  exhaustive  report  to  the  National  Board  of  Health 
on  the  chemical  methods  in  use  for  the  determination  of  organic 
matter  in  potable  water,  made  by  Prof.  J.  W,  Mallet  in  1882,  the 
author  draws  the  following  general  conclusions : 

**  1.  It  is  not  possible  to  decide  absolutely  upon  the  wholesome- 
ness  or  unwholesomeness  of  a  drinking-water  by  the  mere  use  of 
any  of  the  processes  examined  for  the  estimation  of  organic  matter 
or  its  constituents." 
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^^  2.  I  would  even  go  further,  and  say  that,  in  judging  the  sanitary 
character  of  a  water,  not  only  must  such  processes  be  used  in  oon- 
nection  with  the  investigation  of  other  evidence  of  a  more  general 
sort,  as  to  the  source  ana  history  of  the  water,  but  should  even  be 
deemed  of  secondary  importance  in  weighing  the  reasons  for  accept- 
ing or  rejecting  a  water  not  manifestly  unfit  for  drinking  on  other 
grounds." 

^^  3.  There  are  no  sound  grounds  on  which  to  establish  such  general 
standards  of  purity  as  have  been  proposed,  looking  to  exact  amounts 
of  organic  carbon  or  nitrogen,  albuminoid  ammonia,  oxygen  of 
permanganate  consumed,  etc.,  as  permissible  or  not.  Distinctions 
drawn  by  the  application  of  such  standards  are  arbitrary  and  may 
be  misleading."     *     *    * 

These  conclusions  coincide  almost  exactl}*  with  what  the  late  Prof. 
William  Ripley  Nichols  frequently  had  occasion  to  assert,  and  tried 
for  years  to  teach.     In  the  chapter  on  water  supplies  in  Bnck*6 
Hygiene  (volume  1,  page  303),  Prof.  Nichols  stated  that  "In  the 
majority  of  cases,  chemical  examination  alone  cannot  be  relied  upon 
as  giving  conclusive  evidence  as  to  the  suitability  of  a  water  for 
drinking.      *      *     *     If   the  water  is  grossly  polluted,  or  is  of 
exceptional  purity,  chemical  examination  can  determine  these  facts; 
but  in  a  vast  majority  of  cases,  while  chemistry  may  teach  some- 
thing   and    aid    in    the    decision,    it   cannot    teach    everything, 
and  it  cannot  decide,     ♦     *     *     A  certain  amount  of   the  same 
substance    might    in    one    case  be    a    sign    of   fearful    contami- 
nation, while  m  another  it  might  indicate  only  a  normal  constituent 
of  the  water.     In  view  of  the  impossibility  of  saying  exactly  what 
is   and   what  is   not  harmful,   any    considerable   departure  from 
the  normal  character  of  the  water  in  a  given  locality  should  be 
regarded  with   suspicion."      Prof.  Mallet,  in  the  report  already 
mentioned,  also  states  that  "  It  will  not  do  merely  to  thi*ow  all 
doubts  on  the  side  of  the  rejection  of  a  water,  as  has  been  more  or 
less  advocated  by  writers  on  water  analysis,  for  there  are  often 
interests  of  too  serious  character  involved  in  such  rejection  to  admit 
of  its  being  decided  on,  save  upon  really  convincmg  evidence  of 
its  necessity."      Similar  views  as  to  the  uncertainty  of  chemical 
analyses   are    entertained    by   Dr.  Charles   Smart,    U.   S.  A.,  ^ 
expressed  in  his  paper  on  *'  The  Present  and  Future  of  Sauitaiy 
Water  Analysis,"  published  in  the  report  of  the  American  Pubbc 
Health  Association  for  1884,  by  Prof.  A.  R.  Leeds,  in  a  papf'^ 
read  in  1883  before  the  New  York  Academy  of  Sciences,  wherein 
he  remarks  that  "  at  the  present  time  there  is  no  method  known  of 
determining  accurately  the  amounts  and  kinds  of  organic  matter 
existing  in  the  water  we  drink." 

The  amounts  are  so  small,  the  kinds  so  various,  the  instability  of 
much  of  the  organic  matter  so  great,  that  the  best  we  can  do  i8  to 
make  a  tolerably  accurate  estimation  of  the  total  amount,  and 
endeavor  to  find  out  what  portion  of  this  is  safe  and  what  is  posaUj 
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dangerous  to  health ; "  by  Prof.  E.  R.  Angell,  in  his  paper  "On 
the  Sanitary  Examination  of  Drinking  Water,"  in  the  third  annaal 
report  of  the  State  Board  of  Health  of  New  Hampshire ;  by 
Dr.  Arthur  J.  Wolflf,  in  a  similar  and  very  valuable  paper  in  the  eighth 
annual  report  of  the  Connecticut  State  Board  oi  Health,  recently 
issued ;  and  by  a  large  array  of  other  well-known  authorities  upon 
the  subject  of  water  examination. 

It  should,  however,  not  be  inferred  that  the  chemical  analysis  of 
a  water  is  valueless  because  it  cannot  furnish  data  for  absolute 
decision  in  all  cases ;  but  in  order  to  acquire  a  proper  value  in  a 
sanitary  sense,  the  chemist  should  know  as  much  as  possible  about 
the  history  and  the  source  of  the  water  from  a  personal  examination 
of  the  locality,  and  should  repeat  his  analysis  with  samples  of  the 
water  taken  at  more  or  less  frequent  intervals  during  an  entire  year. 
In  his  treatise  on  "Water  Supply,  considered  mainly  from  a 
Chemical  and  Sanitary  Standpoint,"  Prof.  W.  R.  Nicnols  says : 
"  There  are  many  things  which  guide  the  chemist  that  he  cannot 
put  into  numerical  results  or  even  on  paper  at  all.  Many  obser- 
vations are  made  in  the  course  of  an  analysis  by  an  experienced 
person,  of  which  he  is  himself  hardly  conscious,  but  which  aid  in 
making  up  the  final  opinion.  *  *  *  At  the  present  time, 
chemical  examination,  in  connection  with  a  thorough  Knowledge  of 
a  proposed  source  of  supply,  must  be  the  main  guide  in  the  selection 
or  rejection  of  a  water.  *  *  *  It  may  be  possible  to  state  from 
the  chemical  examination  of  a  single  sample  that  no  considerable 
or  no  appreciable  contamination  exists ;  but  it  is  impossible'  to 
recommend  a  water  for  drinking  without  knowing  something  of 
the  situation  and  surroundings  of  the  fsource  from  which  it  is 
taken."  In  submitting  the  foregoing  extracts,  there  is  no  intent 
on  my  part  to  disparage  or  underestimate  the  value  of  the  several 
investigations  heretofore  made  by  distinguished  chemists  in  relation 
to  the  Jamestown  water  supply,  but  the  purpose  is  simply  to  point 
out  that  not  enough  work  oi  this  character  appears  to  havel)een 
performed,  since  the  real  cause  of  the  trouble  has  only  recently 
been  surmised,  although  not  yet  definitely  proven.  Another  pur- 
pose is  to  show  that  a  nunr^ber  of  presumably  careful  analyses  have 
already  been  made,  and  that  only  an  elaborate  series  of  thorough 
examinations  of  the  water  at  various  seasons  of  the  year,  and  par- 
ticularly during  the  periods  when  the  bad  taste  and  smell  of  the 
water  appears,  can  serve  to  detect  the  true  cause  thereof,  and  assist 
in  the  discovery  of  the  proper  remedy. 

Obskbvations. 

At  the  times  of  my  inspection,  I  feel  convinced  that  the  water 
Bopply  of  the  city  was  taken  wholly  from  the  driven  wells.  The 
water  had  no  discernible  odor,  and  only  a  faint,  but  not  offensive, 
peaty  taste,  as  taken  from  the  city  mains  at  a  number  of  places. 
in  the  suction  well  the  water  had  neither  taste  nor  smell,  and  the 
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cleanly  condition  of  the  well  itself  has  already  been  mentioned. 
From  the  statements  of  the  attendant  at  the  pumping  station, 
about  1,000,000  gallons  per  day  were  then  being  delivered,  but 
the  yield  of  the  driven  wells  was  not  sufficient  to  admit  of  an  ade- 
quate or  continuous  supply  to  the  consumers  located  at  the  greatest 
elevations  in  the  system  of  distributing  pipes.  This  feature  ia 
extremely  objectionable  on  sanitary  grounds,  where  the  wate^ 
closets,  and  other  appliances  connected  with  the  water-works  in  a 
dwelling,  are  not  indirectly  supplied  from  a  properly  trapped  attic 
tank,  but  directly  from  the  mains,  as  is  here  generally  the  catt. 
The  mouths  of  the  suction  pipes  leading  to  the  two  pumping 
engines  from  the  large  suction  well  were  not  provided  with  suit- 
able screens  to  exclude  small  fish,  etc.,  from  gaming  entrance  into 
the  mains ;  this  deficiency,  however,  may  be  easily  and  cheaply 
supplied.  Concerning  the  small  open  reservoir  previously  describied, 
little  more  need  be  said  except  that  if  retained  for  use  inememo- 
cies,  it  should  be  kept  in  a  neater  and  cleaner  condition,  ana  be 
provided  with  a  more  substantial  8(5reening  well  than  a  fW]'® 
stnicture  made  of  common,  planed  pine,  matched  boards,  ibc 
sixteen-inch  stop  valve  in  the  cast-iron  pipe  of  the  same  diameter 
leading  from  the  suction- well  to  the  outlet  was  found  dosed,  and 
there  were  evidences  that  it  had  not  been  opened  for  some  tioie 
previously,  although  nothing  stood  in  the  way  of  its  ready  use.  At 
the  outlet  this  pipe  terminates  in  a  rectangular  plank  flume,  or 
intake,  about  twelve  feet  long,  divided  transversely  by  an  iron  rack 
and  wire  screen  into  two  nearly  equal  compartments,  of  whicli  the 
one  next  to  the  stream  is  partially  filled  with  common  washed  gravel 
retained  by  another  iron  rack  at  the  outer  face  of  the  flume,  while 
the  other  compartment  receives  the  water  which  percolates  though 
the  gravel,  or  flows  over  the  same  and  thence  through  the  wire 
screen,  from  the  outlet.  As  the  principal  complaint  on  the  Pf^  of 
the  citizens  of  Jamestown  is  about  this  pipe  and  its  possioilitieB 
for  furnishing  water  from  the  outlet  into  the  city  mains,  a  more 
complete  description  of  the  stream  and  its  attendant  conditions 
must  be  introduced  here. 

The  Outlet. 

The  outlet  of  Chautauqua  lake,  from  the  foot  of  the  lake  m  ^^ 
now  exists  to  the  steamboat  landing  at  Jamestown,  is  in  dry  seasonj 
a  sluggish  stream,  varying  from  ninety  to  130  feet  in  widtli, »"" 
from  six  to  sixteen  feet  in  depth.  As  previously  stated  in  tliegt'D- 
eral  description  on  pages  5  and  6,  the  length  of  its  channel  between 
the  limits  mentioned  is  about  three  miles,  and  its  course  is  throngn, 
or  borderiii*]:  on,  a  larcje  swamp  for  this  entire  distance.  From  dstii 
kindly  supplied  by  Messrs.  B.  Nichols  and  O.  E.  Jones  of  Jain**" 
town,  and  others  who  are  thoroughly  acquainted  with  the  localitj, 
the  following  facts  are  presented:  In  the  summer  season,  the  fw 
in  the  outlet  from  l\\^  \«Aivi  lo  t\vQ  steamboat  landing  is  very  tsoA 
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nd  hence  there  is  also  only  a  slight  current,  which  is  largely 
ffected  by  the  direction  and  velocity  of  the  wind  acting  apon  the 
orface  of  the  lake,  and  also  by  the  traffic  of  the  numerous  steam- 
boats when  in  the  stream.  At  ordinary  stages  of  low  water,  the 
lischarge  of  the  outlet,  as  computed  by  me  from  the  data  given,  is 
.bout  2,400  cubic  feet  per  minute ;  but  during  the  past  summer  the 
vater  has  been  lower  than  at  any  time  for  twenty  years  previously, 
nd  its  discharge  did  not  exceed  1,500  cubic  feet  per  minute.  The 
K)ttom  of  the  ckannel  is  in  general  very  muddy,  as  shown  by  the 
ixcessive  discoloration  of  the  water  by  the  action  of  thp  propeller 
vheels  of  the  steamer.  The  passage  of  every  such  boat  through 
he  outlet  stirs  up  large  volumes  ox  filthy  looking,  black  mud  and 
lecaying  vegetable  matter  directly  from  the  bottom,  while  the  swash 
>f  the  waves  upon  the  soft,  peaty  shores  and  shallow  margins,  inten- 
ifies  the  results  produced  by  the  motion  of  the  wheels.  The  navi- 
gable channel  for  the  larger  steamers  is  very  narrow,  in  some  places 
lot  ajffording  room  for  two  boats  to  pass.  There  are  eighteen  regu- 
ar  passenger  steamboats  plying  between  Jamestown  and  the  various 
>oints  of  interest  on  Chautauqua  lake,  seven  of  which  make  four 
rips  each  day  during  the  season.  The  largest  of  these  boats  have 
L  araught  of  about  seven  and  one-half  feet,  while  the  remainder 
Iraw  from  four  to  six  feet.  The  number  of  passengers  carried  by 
hese  steamers  to  and  from  Jamestown  is  estimated  at  not  less  than 
$00,000  during  the  five  warmer  months,  and  as  nearly  as  can  be 
iscertaincd,  two-thirds  of  this  traffic  occurs  in  the  monSis  of  July 
tnd  August,  which  would  give  for  this  shorter  period  an  average 
'ate  of  about  2,200  passengers  per  day.  Most  of  these  boats  are 
)rovided  with  closets  opening  directly  into  the  water,  and  in  addi- 
ion  to  the  excrementitious  substances,  great  quantities  of  other 
ef use  organic  matter  necessarily  find  their  way  into  the  stream  from 
he  boats.  A  further  pollution  is  caused  by  the  drainage  of  the 
jounty  fair  grounds,  which  are  located  on  the  eastern  side  of  the 
mtlet  a  short  distance  above  the  steamboat  landing ;  and  beyond 
hese  grounds,  several  ditches,  which  receive  the  drainage  waters 
rom  a  portion  o5F  the  city,  discharge  into  the  stream.  Fortunately, 
his  district  is  not  yet  provided  with  public  sewers. 

The  water  of  the  outlet  at  the  steamboat  landing  has  a  slight, 
)rownish  tint,  indicative  of  swamp  discoloration,  and  contains 
nore  or  less  matter  in  suspension.  Its  general  appearance  is 
•epulsive,  and  unless  first  carefully  purified  and  filtered,  it  should, 
n  my  opinion,  not  be  used  for  drinking  purposes.  More  or  less 
;gitation  of  the  water  is  continualiy  being  produced  at  this  point 
>y  the  starting,  backing  and  turning  of  the  steamers,  since  it  is  the 
>n\j  place  on  the  [outlet  where  the  last  named  operation  can  be 
)ertormed  with  the  larger  boats.  The  intake  of  the  water-works, 
lowever,  is  located  on  a  small  indentation  or  basin,  cut  in  the 
western  bank  of  the  stream,  immediately  opposite  the  steamboat 
anding  ;  and  hence,  whenever  one  of  the  larger  boats  turns  around, 
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it  assumes  necessarily,  during  this  operation,  a  position  relatively 
to  the  intake,  such  as  to  direct  the  offensive-looking  currents  caused 
by  the  wheels  squarely  towards  the  face  of  the  same.  If,  at  this 
period,  any  water  were  being  taken  from  the  outlet  to  supplement 
the  supply  from  the  tubular  wells ;  and  should  the  upper  layer  of 
the  gravel  "  filter,"  in  the  outer  compartment  of  the  plank  flume 
or  intake,  happen  to  be  removed  to  a  depth  of  about  six  inches,  or 
more,  below  the  water  surface,  as  it  was  at  the  times  of  my 
inspection,  then  there  would  practically  be  nothing  but  the  wire 
screen  in  front  of  the  transverse  partition  in  the  flume  to  prevent 
the  coarser  impurities  in  the  water  thus  agitated  from  gaining 
entrance  into  the  suction  well,  and  thence  also  directly  into  the 
distributing  mains.  As  the  meshes  of  this  screen  are  about  one- 
eighth  of  an  inch  square,  no  particular  sanitary  value  can  be 
ascribed  to  its  operation. 

Some  stress  is  laid  upon  the  fact  that  the  company  have  provided 
a  body  of  gravel,  about  five  and  one-half  feet  long,  three  and  one- 
half  feet  wide  and  five  feet  deep,  contained  in  the  outer  compart- 
ment of  the  intake,  and  that  in  percolating  through  this  the  water 
will  be  sufficiently  filtered  to  admit  of  its  use  for  domestic  purposes. 
Let  us  briefly  investigate  this  manifest  fallacy,  and  even  take  it  for 
granted  that  aU  of  the  water  must  percolate  through  the  said  naass 
of  gravel  before  it  can  flow  into  the  suction  well.  The  required 
total  supply  may  be  assumed  at  1,500,000  gallons  per  day,  of  which 
1,000,000  gallons  are  furnished  by  the  driven-wells,  and  the 
remainder,  or  500,000  gallons  by  the  outlet.  Now,  the  latter 
quantity  is  at  the  rate  of  forty-six  and  one-half  cubic  feet  per  minute, 
and  this  would  probably  have  to  be  doubled  during  the  period  of 
maximum  consumption  of  the  water,  thus  making  the  draught  froio 
the  outlet  at  the  rate  of  ninety-three  cubic  feet  per  minute  during 
said  period.  The  filter  area  presented  by  the  face  of  the  intake,  or 
mass  of  gravel  at  the  outlet,  is  about  eighteen  square  feet,  and 
hence  the  flow  through  this  ''  filter"  must  occur  at  the  race  of  <w^'' 
five  mbicfeet  per  sqvare  foot  of  filter  areajper  minut'e.  To  secure 
efficient  filtration  of  much  more  agreeable  looking  water  than 
that  contained  in  the  outlet,  even  ^vhen  not  made  turbid  by  the 
action  of  the  steamboats,  it  has,  however,  been  found  necessaiy  hv 
long  experience  elsewhere,  to  construct  the  filter  of  fine  sand,  and 
to  pass  the  water  througli  the  same  at  the  rate  of  about  twel^® 
cubic  feet  per  square  foot  of  filter  area  per  day  of  twenty-four  hours- 
The  rate  of  percolation  above  computed  for  the  outlet  wat^ 
through  the  mass  of  gravel  in  the  water  intake  at  Jamestown  is, 
therefore,  620  thnea  greater  than  the  usual  maxium  rate  of  filtr** 
tion  through  sand  in  order  to  render  a  cleaner  water  potable ;  ^"" 
hence  it  is  not  surprising  to  learn  that,  in  order  to  obtain  sufticient 
water  for  suction  in  emergencies,  the  upper  portion  of  the  ffravel 
in  the  aforesaid  intake  must  be  removed,  smce  even  with  the 
limited  quantity  assumed  above,  the  rate  of  the  percolation  throng 
the  gravel  is  found  to  be  too  slow. 
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Considerably  more,  with  reference  to  the  nse  of  the  outlet  water 
in  the  past  by  the  water  works  company,  might  be  written ;  but  as 
the  recent  completion  of  the  conduit  line  to  the  foot  of  the  lake 
has  rendered  tne  water  supply,  independent  of  the  outlet  it  need 
only  be  said  that  the  further  use  of  tne  sixteen-inch  cast  iron  pipe, 
between  the  suction  well  and  the  outlet,  should  be  strictly  pro- 
hibited, and  that  if  the  same  be  not  entirely  removed  the  stop-valve 
which  controls  this  source  of  supply  shoula  bo  provided  with  a  suit- 
able locking  device,  the  key  whereof  to  be  kept  in  the  possession  of 
the  proper  city  authorities  and  to  be  used  only  in  extreme 
emergencies. 

The  New  Lake  Supply. 

Partial  references  to  the  supply  of  water  from  the  foot  of 
Chautauqua  lake  have  already  been  made  in  the  foregoing,  which 
will  now  be  supplemented  by  a  fuller  description  of  the  lake,  its 
environments,  and  the  plans  carried  out  by  the  company. 

Chautauqua  lake  is  a  handsome  sheet  of  water,  iiiteen  miles  long 
and  from  one  to  two  miles  wide,  occupying  a  broad  and  deep 
valley  in  the  highland  region,  south-easterly  from  Lake  Erie.  Near 
the  middle  of  its  leiigth  the  lake  is  very  much  contracted  by  three 
projecting  hills,  giving  it  the  appearance  of  two  lakes  connected  by 
a  strait.  It  is  said  to  be  726  feet  above  Lake  Erie  and  1,291  feet 
above  tide-water.  The  hills  surrounding  it  are  from  400  to  800 
feet  above  its  surface,  and  the  area  of  its  water-shed,  as  deduced 
from  a  large  county  map,  is  about  170  square  miles.  The  rocks 
which  crop  out  at  many  places  in  this  drainage  basin  are  classed  by 
geologists  among  the  shales  and  sand-stones  of  the  Portage  and 
Chemung  groups.  On  the  uplands  the  surface  soil  is  principally 
clay,  mixed  with  disintegrated  shale  and  some  loam ;  and  in  the 
valleys  it  is  of  a  somewhat  better  quality,  loam  and  alluvium  pre- 
dominating over  the  clay.  In  consequence  of  its  hilly  character 
the  land  is  in  many  places  better  adapted  to  grazing  than  to  agri- 
culture, although  grain  and  fruit  farms  are  very  abt^ndant.  Con- 
siderable woodland  also  may  be  noticed  on  the  water-shed.  The 
lake  receives  a  large  proportion  of  its  water  supply  from  sub-aqueous 
springs,  notwithstanding  the  fact  that  the  map  shows  a  great  num- 
ber of  tributary  streams.  It  is  stated  on  good  authority  that  nearly 
all  of  the  latter  become  almost  wholly  dry  in  the  summer,  and  that 
the  volume  of  water  discharged  by  the  outlet  is  then  much  larger 
than  the  aggregate  volume  of  the  visible  tributaries.  "VVithi-n  the 
past  ten  years  this  lake  has  become  famous  as  being  the  assembling 
place,  during  the  summer  months,  of  several  religious  denomina- 
tions and  ecnicational  institutions.  Numerous  beautiful  sites  on  its 
shores  are  also  occupied  as  summer  resorts  and  temporary  camping 
grounds,  and  others  have  grown  into  prosperous  villages  with  a  per- 
manent population,  which  is  greatly  increased  by  visitors  in  the 
warm  months.  It  is  estimated  by  those  who  are  familiar  with  the 
peculiar  conditions,  that  the  permanent  population  of  the  shores  of 
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the  lake  is  about  3,200,  and  that  during  the  season  beginning  with 
June  and  ending  with  September  this  population  is  augmented  to 
an  average  of  at  least  16,000;  also,  that  the  permanent  popalation 
of  the  entire  drainage  basin  is  about  6,000.  The  greatest  nnmber 
of  visitors  to  the  various  resorts  on  the  lake  are  present  during  the 
months  of  July  and  August,  so  that  for  a  period  of  a  few  weeb 
the  average  fiffures  above  mentioned  must  be  nearly  doubled. 

From  what  I  have  been  able  to  learn  from  inquiry  alone  concern- 
ing the  sewage  from  these  numerous  resorts  on  the  shores  of  tlie 
lake,  I  am  led  to  the  inference  that  at  all  of  them,  except  Chautau- 
qua, the  practice  prevails  of  throwing  all  organic  wastes  and  sewue 
directly  into  the  water,  whenever  that  method  of  disposal  is  tne 
most  convenient  or  economical.  At  the  few  localities  which  I  had 
time  to  visit,  iron  and  stone- ware  pipes  leading  from  large  and  well- 
filled  hotels  out  into  the  lake  for  a  short  distance,  and  large  deposits 
of  sewage  sludge  on  the  bottom  and  along  the  muddy,  shaffow  shores, 
together  vdth  a  profuse  aquatic  vegetation  in  the  vicinity  of  such 
places,  told  their  own  story  and  ]U8tify  the  inference  expressed 
above.  Furthermore,  there  is  no  reason  to  believe  that  any  precau- 
tions whatever  are  taken  to  prevent  the  pollution  of  the  tnbutary 
natural  water-courses  at  the  numerous  farm  houses,  hamlets,  villages, 
dairies  and  mills  on  the  entire  water-shed.  It  is,  therefore,  reason- 
able to  expect  that  large  quantities  of  organic  matter  of  animal 
origin  find  their  way  into  the  watere  of  the  lake,  both  directly 
from  the  habitations  on  the  shores,  and  indirectly  from  those 
remotely  situated  by  means  of  the  tributaries  when  in  flood. 
To  what  extent,  however,  this  pollution  practically  affects  the  pota- 
bility of  the  lake  waters,  if  taken  from  points  at  a  considerable  dis- 
tance from  such  visible  sources  of  contamination  and  at  a  depth  of 
several  feet  below  the  surface,  cannot  now  be  said ;  but  in  view  of 
the  absence  of  any  appreciable  currents  in  so  large  a  body  of  water 
below  the  surface;  also  of  the  enormous  dilution,  whereby  the 
danger  of  infection  of  a  particular  locality  in  so  great  an  area  is  co^ 
respoudingly  diminished,  and  finally,  of  the  fact  that  the  most  of 
the  organic  matter  carried  in  suspension  in  the  polluted  tributary 
waters  settles  down  upon  the  bottom  very  soon  after  leaving  the 
shores,  it  becomes  fair  to  assert  that  if  the  water  taken  from  this 
lake  at  a  judiciously  selected  point  should  be  used  for  drinking  pur- 
poses, the  possibility  of  injury  to  the  public  health  woidd  be  very 
I'emote.  Since  it  is  known  that  much  of  the  supply  is  contributed 
by  subaqueous  springe,  the  site  in  this  large  lake  of  such  a  spring, 
located  in  a  depth  of  water  sufliciently  great  to  remain  unaffected  by 
roilincse  due  to  the  action  of  the  waves  upon  the  shore,  and  by  the 
growth  of  aquatic  vegetation  on  the  bottom,  also  at  a  long  distance 
from  any  unavoidable  pollution  on  the  margins  or  uplands,  would 
doubtless  bo  regarded  as  an  ideal  source  of  supply  for  domestic  con- 
sumption ;  but  iust  where  all  these  conditions  are  realized  in  Chau- 
tauqua lake,  and  where  it  would  still  be  practicable  for  the  James- 
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town  Water  Supply  Company  to  construct  an  intake,  1  am  as  yet 
unable  to  say,  on  accoant  of  the  absence  of  the  data  necessary  for 
such  a  judgment. 

In  order  to  convey  a  clearer  notion  of  the  lake  and  its  surround- 
ings, the  accompan3dng  maps,  plates  II  and  III,  are  submitted  and 
attention  thereto  is  invited.  The  general  axis  of  the  lake  runs 
south-easterly  from  its  head  at  Mayville,  and  the  prevalent  winds 
follow  this  same  direction.  Wagon  roads  on  each  side  afford  means 
of  access,  independently  of  the  water  routes,  to  nearly  all  points  of 
interest  on  its  shores.  The  latter  are,  in  general,  gentle  slopes  for 
some  distance  back,  although  bold  bluffs  are  f reqently  seen.  The 
northern  or  eastern  shore  is  generally  hard  and  of  a  gravelly  charac- 
ter, while  on  the  southern  or  western  shore,  large  tracts  of  shal- 
low water  with  a  muddy  bottom,  occur  often,  especially  in  the 
lower  portion  of  the  lake  in  the  vicinity  of  Lakewood,  as 
shown  by  the  soundings  recorded  on  plate  III.  The  difference 
between  the  ordinary  high  and  low  water  levels  is  about 
three  feet,  but  an  extreme  range  of  about  jSve  feet  appears 
to  have  been  noticed.  During  the  past  dry  season  the  sur- 
face of  the  lake  has  stood  at  least  six  inches  below  its  ordinary 
summer  level,  thus  exposing  wider  beaches  than  usual  and  making 
the  shoals  more  dangerous  to  navigation.  By  referring  to  the 
map,  it  will  be  seen  that  the  entire  lower  portion  of  the  lake  is 
comparatively  quite  shallow,  a  depth  of  twenty  feet  being  first 
reacned  at  a  point  nearly  six  miles  above  its  foot,  and  a  depth  of 
only  ten  feet  at  about  one-half  of  this  distance.  So  far  as  could 
be  learned  from  fishermen  and  others,  the  bottom  in  this  shallower 
portion  is  largely  a  soft  mud,  composed  of  fine  sand,  muck  and 
vegetable  matter,  upon  which  aquatic  plants  seem  to  grow  in  great 
abundance. 

From  the  extreme  foot  of  the  lake  the  Jamestown  Water  Supply 
Company  have  recently  completed  arrangements  and  devices  to 
take  a  part  or  the  whole  of  the  amount  of  water  required  for  use 
in  the  city,  as  heretofore  mentioned.  The  intake  is  a  timber  crib, 
thirty  feet  square  on  the  bottom,  twenty  feet  square  on  the  top, 
and  ten  feet  high,  with  its  northern  and  western  sides  sloped  on  an 
angle  of  about  forty-five  degrees,  while  the  two  remaining  sides  are 
vertical.  Its  relative  position  is  approximately  indicated  upon  the 
accompanying  maps,  being  about  200  feet  distant  from  the  nearest 
shore,  ana  about  600  feet  from  the  channel  usually  followed  by  the 
steamers.  The  crib  is  reported  as  having  a  thick  plank  bottom 
supported  "on  a  series  of  timbers  and  piles  driven  into  the  sandy 
mud  bottom  of  the  lake.  At  the  times  of  my  inspection,  the 
water  along  the  shore  in  this  vicinity  was  barely  six  inches  deep, 
and  for  some  distance  around  the  crib  the  greatest  depth  found  bv 
soundings  did  not  exceed  four  and  one-half  feet,  the  oottom  in  all 
cases  bemg  soft,  muddy  and  filled  with  vegetable  matter  in  all 
stages  of  growtJi  and  decay.     The  structure  is  said  to  have  been 
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bnilt  early  in  1885,  and  exhibits  aronnd  its  sides- a  water  maik 
which  is  from  twelve  to  fifteen  inches  above  the  surface  of  the 
water  at  the  time  of  the  observation,  when  the  lake  was  nnnsuallj 
low.  There  is  no  evidence  of  any  direct  sewage  contamination  of 
the  water  or  shores  in  the  immeoiate  neighbomood  of  the  crib,  as 
the  land  is  here  rather  sparsely  settled ;  there  is,  however,  an 
abundance  of  aquatic  vegetation,  consisting  of  a  variety  of  the 
coarser  algae,  reeds,  rushes,  etc.,  growing  up  from  the  bottom.  On 
the  nearest  or  southern  shore,  the  nearest  human  habitation  is  i 
farm  house  on  some  high  ground  more  than  a  quarter  of  a  mile 
distant ;  and  the  small  settlement,  named  Fluvanna,  on  the  north- 
ern bank,  opposite  the  crib  is  likewise  located  at  some  distance  from 
the  water's  edge.  It  is  not  probable  that  any  pollution  from  this 
hamlet  would  become  noticeable  at  the  crib,  since  the  slight  current 
towards  the  outlet  would  tend  to  deflect  the  same  in  the  direction 
of  Jamestown.  A  number  of  sandy  bars  and  shoals  in  the  lake, 
between  the  crib  and  the  nearest  populous  summer  resort,  called 
Lakewood,  are  plainly  defined  by  a  dense  growth  of  reeds,  etc^ 
and  serve  to  some  extent  in  protecting  the  water  around  the  intake 
from  the  sewage  impurities  discharged  immediately  into  the  lake  a 
mile  and  one-half  or  two  miles  above.  When  visited,  the  water  in 
this  locality  was  very  warm,  and  slightly  turbid  with  numerouB 
minute  particles,  apparently  of  vegetable  origin,  held  in  suspension. 
During  storms  the  water  is  also  said  to  become  very  roily  in  con- 
sequence of  its  small  depth  and  the  action  of  the  waves  upon  the 
sort  bottom. 

Several  of  tlie  disadvantages  of  this  location  of  the  intake  for  a 
domestic  water  supply  appear  to  have  been  recognized  by  the  com- 
pany while  constructing  the  crib,  since  an  attempt  was  made  to 
filter  the  water  through  a  stratum  of  gravel  deposited  in  the  hollow 
sides  of  the  structure  before  admitting  it  into  the  conduit  pipe  and 
suction  well.  The  adjacent  diagrams  show  a  plan  and  and  a  cross 
section  of  the  crib  as  built,  with  its  surrounding  hollow  sides  fii'ed 
with  gravel  on  the  bottom  and  loose  stones  on  the  top.  Under 
ordinary  circumstances  the  water  is  supposed  to  gain  access  to  the 
interior  chamber,  which  is  fifteen  feet  square  and  of  the  fuU  depth 
of  the  structure,  by  flowing  through  a  series  of  open  joints  left  in 
the  outer  timber  work,  then  percolating  through  the  gravel  bahast 
having  a  thickness  of  about  five  feet,  and  finSly  escaping  through 
another  series  of  open  joints  in  the  inner  timber  work,  after  which 
it  passes  through  a  wire  strainer  with  fine  meshes,  placed  directly 
in  front  of  the  mouth  of  the  twenty-four-inch  conduit  pipe,  C  B, 
and  commences  its  journey  to  the  suction  well  at  the  pumping 
station,  10,200  feet  distant.  Some  doubt  as  to  the  capacity  of  this 
filtering  arrangement,  however,  seemed  to  be  entertained,  and  hence 
for  use  in  emergencies  requiring  a  larger  volume  of  water,  an  open- 
ing, D  E,  two  feet  square,  and  extending  completely  through  the 
rear  wall  of  the  crib,  was  provided.     The  outer  end,  D,  of  this 
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large  passage-way  for  nnfiltered  lake  water  is  left  open  and  unpro- 
tected, but  its  inner  end,  E,  is  furnished  with  a  sliding  ^te  and 
wire-cloth  screens  to  exclude  fish,  etc.,  from  the  interior  chamber. 
It  should  also  be  remarked  that  this  opening  ,or  inlet,  D  £,  as  well 
as  the  conduit,  C  B,  is  located  immediately  above  the  bottom  of  the 
crib,  and  that  the  said  conduit  is  laid  on  the  lake  bottom,  and 
thence  in  a  trench  excavated  therein  to  a  stop-gate  on  the  shore, 
and  400  feet  distant.  The  general  character  of  this  twentv-four- 
inch  sheet-iron  conduit  pipe,  and  the  difficulties  encountered  in  its 
operation,  have  already  been  described,  and  for  the  present  we  need 
only  add  that  this  pipe  is  laid  through  the  swamp  in  a  straight  line 
and  on  a  regular  grade,  with  a*  total  fall  of  seven  feet  from  the  low- 
water  surface  in  the  lake  to  the  bottom  of  the  said  pipe  in  the 
suction  well. 

Let  us  now  turn  our  attention  to  the  capacity  of  this  conduit, 
and  to  the  efficiency  of  the  filtering  arrangements  provided  in  the 
crib.  If  we  assume  that  the  surface  of  the  lake  is  at  low-water 
mark,  and  that  by  the  operation  of  the  pumping  engines  the  water 
in  the  suction  well  is  maintained  at  the  level  of  the  top  of  the 
twenty-four-inch  sheet-iron  pipe,  the  latter  being  considered  as 
the  only  source  of  supply,  we  shall  then  have  the  condition  that  the 
fall  in  a  twenty-four-inch  pipe,  10,200  feet  long,  is  five  feet ; 
required  its  discharge  in  twenty-four  hours.  It  will  be  found,  by 
proper  computation,  that  the  discharge  sought  will  be  substantially 
3,000,000  gallons  per  day,  and  hence  that  nie  sheet-iron  conduit  is 
capable  of  delivering  to  the  large  Holly  pumping  engine  a  sufficient 
amount  of  water  from  the  lake  to  enable  it  to  be  operated  to  its 
full  rated  capacity.  Now  if  the  whole  of  this  quantity  of  water 
can  percolate  through  the  gravel  lining  contained  within  the 
hollow  timber  walls  of  the  crib,  the  surface  thus  presented  as  a 
filter  may  be  considered  as  the  area  of  four  vertical  sides,  each 
about  twenty-five  feet  long  and  five  feet  high,  or  equivalent, 
on  a  liberal  estimate,  to  500  square  feet;  and  the  rate  at 
which  the  water  will  then  percolate  through  the  gravel  will, 
accordingly,  be  6,000  gallons  per  square  foot  of  filter  surface 
per  day.  It  has,  however,  been  found,  by  long  experience,  that 
gravel  alone  is  not  an  efficient  means  of  purifying  water  for  drink- 
ing purposes,  and  that  it  is  necessary  to  pass  the  water  through  a 
considerable  thickness  of  fine  sand  at  a  rate  not  exceeding  about 
ninety  gallons  per  square  foot  of  filter  surface  per  day  in  order  to 
render  the  water  free  from  any  reasonable  suspicion.  We,  there- 
fore, find  that  the  rate  of  percolation  through  the  gravel  in  the  sides 
of  the  crib  is  far  too  great  to  materially  improve  the  quality  of  the 
lake  water,  and  that  for  all  practical  purposes  said  gravel  can  only 
serve  to  exclude  some  of  the  larger  objects  contained  tlierein. 
With  res]>ect  to  the  advisability  of  properly  filtering  the  lake 
*  water  taken  at  the  crib  before  delivering  it  to  the  consumers,  much 
might  be  said  in  favor  of  such  a  project.     There  can  be  no  doubt 
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that  this  water  would  thereby  be  rendered  vastly  better  and  nfer 
in  all  regards,  notwithstiEinding  the  excellent  diaracter  whidi  it 
poBseesed  on  May  22, 1886,  according  to  the  report  of  Prof.  Leech, 
above  quoted.    It  is  a  well-recognized  fact  that  the  amount  of 
organic  matter  contained  in  all  surface  waters  varies  considerably 
with  the  season  of  the  year,  so  that  the  examination  of  a  sin^d 
sample  is  of    comparatively  little  value.     During  the  periods  of 
spring  freshets  and  autumnal  rainfalls,  lar^  amounts  of  organic  and 
mineral  matter  on  the  surface  of  the  drainage  area  are  washed  into 
the  lake,  while  in  seasons  of  drouth,  on  the  other  hand,  contamina- 
tion from  this  source  practically  ceases.     The  quantity  and  condition 
of  the  various  forms  of  animal  and  vegetable  life,  from  which  nowu^ 
face  waters  are  ever  entirely  free,  also  modify  to  a  very  appreciable 
extent  the  character  of  the  water.     Thus  the  presence  oi  fish  in  a 
source  of  supply  is  generally  regarded  as  an  advantage  rather  than 
otherwise ;  and  as  far  as  known,  any  trouble  arising  from  them  is  quite 
temporary  and  accidental.     In  like  manner  the  "minute  crustaceans, 
entomostraca  and  otlier  similar  animalcules,  which  are  fonnd  in 
many  surface  waters  at  certain  seasons  of  the  year,  doubtless  tend 
to  purify  the  water  by  removing  or  absorbing  objectionable  sub- 
stances ;  and  after  having  attained  their  growth,  they  become,  in 
tufn,  the  food  of  larger  animals.     The  flowering  aquatic  plants,  too> 
are  considered  to  be  a  benefit  to  the  water  while  growing,  since  thej 
absorb  nitrogenous  matter  and  give  oflE  oxygen  during  this  period; 
and   the  same  is  also  true  to  some  extent  of  the  algSB  and  mora 
minute  vegetable  organisms.     So  long  as  the  plants  are   vigorous 
and  healthy  and  not  excessively  abundant,  they  seem  to  produce  no 
perceptibly  bad  effect  on  the  water,  and  the  amount  of  ammonia 
will  usually  be  small ;  but  as  soon  as  they  die  and  begin  to  decay, 
the  amount  of  ammonia  contained  in  the  water  suddenly  rises  and 
the  quality  of  the  supply  becomes  aflfected.     The  organic  matter 
thus  follows  the  cycle  of  nature ;  it  is  not  destroyed,  but  simply 
undergoes  a  change  in  form  and  shape.     At  one  period,  it  is  a  part 
of  a  living  organism ;  at  another  it  serves  as  food  for  a  different 
form  of  life,  and  so  on  indefinitely.    In  all  these  changes,  however, 
temperature  is  an  important  factor.     Impure  waters  which  are  not 
complained  of  in  the  summer,  whilst  exposed  freely  to  light  and 
air,  sometimes  become  scarcely  fit  for  use  in  winter  when  the  sur- 
face is  covered  with  ice  and  deep  layers  of  snow ;  and  conversely, 
waters  which  are  offensive  during  the  warm  months  usually  regain 
their  potability  at  the  approach  of  cold  weather.     The  latter  cases 
are,  by  far,  the  most  numerous  ;  and  hence  it  may  be  said,  in  gen- 
eral, that  no  source  of  surface  supply  should  be  adopted  on   the 
strength  of  examinations  made  in  the  winter  season  alone,  and  that 
such  examinations  should   be  continued  during  the  heat  of  the 
summer. 

From  the  foregpjng  considerations,  and  the  fact  that  only  one 
analysis,  made  on  May  22, 1886,  of  the  water  from  the  shaUow  foot 
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of  Ohatanqna  lake  ie  available,  no  poeitive^  assurance  as  to  the  per- 
manent excellence  of  the  water  from  this  part  of  the  lake  can  be 
given  nnless  some  efficient  process  of  filtration  is  adopted  daring 
le  summer  and  autumn  months  at  least.  During  the  winter, 
when  the  processes  of  animal  and  vegetable  growth  are  in  a  great 
measure  suspended,  and  when  a  covering  oi  ice  on  the  lake  pre- 
vents the  water  from  becoming  roily  by  reason  of  the  absence  of 
wave  action ;  also  during  the  spring,  when  the  aquatic  plants  and 
animals  absorb  the  maximum  amount  of  organic  matter,  it  may  be 
possible  that  the  water  taken  from  the  above  described  locality  can 
be  safely  used  for  domestic  purposes  without  recourse  to  filters ; 
but  upon  this  point  no  valid  scientific  opinion  can  at  present  be 
given,  and  hence  a  conjecture  based  on  probabilities  and  experienee 
elsewhere  is  alone  permissible. 

The  CoNDmx. 

Before  leaving  this  subject,  some  attention  should  also  be  given 
to  the  character  of  twenty-four-inch  sheet-iron  conduit  which  serves 
to  convey  the  water  from  the  foot  of  the  lake  to  the  suction  well 
of  the  pumping  engines,  about  two  miles  distant.  The  general 
features  of  this  pipe  and  its  location  have  already  been  mentioned, 
and  it  should  now  be  added  that  much  fear  has  arisen  with  regard 
to  the  possibility  of  the  infiltration  of  the  swamp  waters  through 
defective  joints  or  seams.  Although  at  the  time  of  my  inspec- 
tions this  conduit  was  not  in  operation,  yet  I  have  no  hesitation 
in  expressin£^  the  opinion  that,  when  running  full,  many  small 
leaks  will  be  discovered  sooner  or  later  both  in  the  joints 
and  seams  of  the  thin  metalic  sections,  and  in  the  por- 
tion recently  replaced  with  a  wooden  construction.  The 
adjacent  diagram  shows  the  form,  dimensions  and  mode  of 
jointing  this  latter  tube.  The  material  used  is  planed  and  matched 
white  phie  planking,  two  inches  in  thickness  and  well  nailed  at 
intervals  of  about  eight  feet  to  vertical  posts  at  the  sides  and  to 
horizontal  sills  on  the  bottom.  This  section  is  about  2,000  feet 
long,  and  is  connected  at  the  ends  with  the  spiral-rivited  sheet-iron 
pipe  previously  laid  and  presumed  by  the  otncers  of  the  company 
to  be  in  good  order.  Tlie  soil  in  which  the  entire  conduit  is 
buried  for  nearly  its  whole  length  of  10,200  feet,  is  a  quaking  mass 
of  black  swamp  muck  or  peat,  whose  surface  is  from  two  or  three 
feet  above  the  Ic^w-water  level  of  the  lake  and  outlet ;  and  hence 
the  water  contained  in  this  material  is  doubtless  highly  charged 
with  vegetable  matter  in  solution.  Such  material  is,  iiowever,  not 
very  pern*eable,  and  the  rate  of  filtration  through  the  same  is  con- 
sequently very  slow.  It  is,  therefore,  evident  that  with  a  reasonably 
tignt  conduit,  only  a  very  small  proportion  of  the  water  delivered 
at  the  pumping-station  will  be  infiltration  from  the  swampy  sub- 
soil, ana  that  the  dilution  of  the  latter  will  be  exceedingly  large. 

Respecting  the  sanitary  significance  of  waters  which  have  per- 
colated through  masses  of  peat  or  muck,  many  conflicting  opimons 
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prevail.     On  the  ore  hand  it  is  asserted  that  this  sabstanoo  is  a 
powerful  disinfectant,  and  that,  therefore,  the  water  which  filters 
through  it  cannot  be  dangerous  to  health ;  while  on  the  other  hand 
reputable  authorities  insist  that  such  waten  is  capable  of  producing 
disease.     This  question  has  been  thoroughly  discussed  in  the  report 
of  Prof.  J.  W.  Mallet,  already  cited,  and  in  which  the  conclusions 
reached  are  as  follows :  "  It  is  not  safe  to  afhrm,  on  this  evidence 
(experiments  with  rabbits  and  water  containing  much   vegetable 
matter)  alone,  that  similar  waters,  if  diluted  to  the  ordinary  po^ 
able  standard,  would  still   prove  themselves  capable  of    causing 
disease  or  death  in  the  animaJs  experimented  upon.     Water  contain- 
ing much  vegetable   organic  matter   is  often   used   for   drinking 
purposes  in  peaty  districts,  and  is  often  taken  by  choice  as  the  sup- 
ply for  ships  leaving  port,  and  has  been  spoken  of  as  a  source  of 
supply    for   the   city    of    Norfolk.     If    the   theory    be  accepted, 
wnich  has  so  much  in  its  favor,  attributing  the  production  of  disease 
by  organic  matter  in  drinking  water  not  to  any  specifically  poisonous 
^stance  or  substances,  but  to  the  presence  and  action  of  living  organ- 
isms, it  seems  quite  conceivable  that  a  water  containing  organic  matter 
of  any  kind  may  be  harmless  at  one  time  and  harmful  at  another, 
when  perhaps  a   different  stage  of   fermentation  or  putrefactive 
change  may  have  been  entered  upon,  and  special  organisms  may 
have  made  their  appearance  or  entered  upon  a  new  phase  of  exist- 
ence.    Thus  there  might   possibly  be  safety  in  drinking  a  peaty 
water,  or  water  filtered  through  beds  of  dead  forest  leaves,  \ehen 
fresh ;  danger  when,  after  a  certain  amount  of  atmospheric  expos- 
ure, bacterial  organisms  had  become  developed ;  and  safety  again, 
perhaps,   after  the   growth  of  such  organisms  had  fallen  off  and 
more  or  less  of  the  available  organic  matter  had  been  consumed.'' 
In  like  manner,  Prof.  W.  P.  Kichols,  in  his  work  on  water  supply 
(page  84:),  remarks  that  "  when  the  vegetable  matter  is  tlioroughlv 
humified,  as  in  the  case  of  peat,  it  exerts,  apparently,  no  bad  affect 
on  the  water,  except  by  giving  it  a  brown  color  and  a  somewhat 
earthy  taste. "    Quotations  from  numerous  other  trustworthy  authori- 
ties to  the  same  effect  might  be  adduced,  but  it  is  believed  that  the 
foregoing  will  suffice  to  allay  any  serious' fear  of  a  dangerous  con- 
tamination of  the  supply  by  reason  of   the  infiltration  of   swamp 
water  through  defects  in  the  conduit. 

A  leaky  condition  of  this  pipe  is,  howevei^  not  to  be  recom- 
mended or  encouraged,  and  it  behooves  both  the  company  and  the 
city  authorities  to  give  ample  evidence  at  frequent  intervals  of  time 
that  the  leakage  is  not  appreciable.  This  can  be  accomplished 
readily  by  excavating  the  peaty  material  which  covers  the  conduit, 
whereupon  a  careful  examination  of  the  degree  of  saturation  of  the 
sub-soil  at  a  suflicient  number  of  places  will  serve  to  demonstrate 
how  secure  the  joints  and  seams  actually  are.  A  much  better  and 
more  commendable  plan  would  be  the  entire  removal  of  the  ques- 
tionable pipe  or  conduit,  and  replacing  it  with  one  whose  strength 
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and  method  qf  constmction  will  afford  some  reasonable  guarantee 
of  its  remaining  substantially  water-tight.  Of  the  existing  contriv- 
ances of  sheet-iron  and  wood,  little  more  can  be  said  than  that  if 
they  are  found  to  be  and  to  remain  practicallytight,  the  success  of 
the  experiment  must  be  attributed  to  a  fortun  ate  accident  rather 
than  to  a  wise  or  prudent  design. 

The  Ttjbulab  Wells. 

It  now  remains  to  consider,  at  somewhat  greater  length  than 
was  done  above,  the  quality  of  the  water  furnished  by  the  system 
of  tubular  or  driven  wells.  The  circumstance  that  a  supply 
derived  from  a  stratum  of  clean  gravel,  about  100  feet  below  the 
surface,  and  underneath  a  body  of  impervious  clay  ranging  from 
sixty  to  eighty  feet  in  thickness,  should  become  affected  with  a 
disagreeable  taste  and  smell  at  irregular  intervals  of  time  during  a- 
period  of  several  years,  is  remarkable  and  deserves  a  most  thorough 
investigation.  The  characteristics  of  the  water  alleged  .by  the 
company  to  have  come  exclusively  from  this  source  during  these 
periods  of  offensiveness  have  alreaay  been  detailed,  and  it  has  also 
been  stated  that  the  cause  of  tlie  trouble  was  ascribed  by  Prof. 
liCeds,  on  the  one  hand,  to  the  presence  and  decay  of  certain 
minute  alg8B,  whose  spores  are  contained  in  the  deep  well-water, 
and  by  many  residents  of  Jamestown,  on  the  other  hand,  to  the 
admixture  of  filthy  water  from  the  outlet  to  the  deficient  supply 
obtained  from  the  driven  wells.  A  reference  to  the  reports  of  the 
several  chemises  who  have  examined  the  water  at  diflcerent  times 
will  show  that,  when  the  samples  for  analysis  were  taken,  the 
water  from  the  driven  wells  was  free  from  any  offensive  taste  or 
odor,  and  was  otherwise  of  good  quality.  The  same  is  true  also  of 
its  quality  during  my  inspections.  It  is  greatly  to  be  regretted 
that  no  examination  was  made  at  a  time  when  the  water  in  both 
the  mains  and  the  wells  was  bad,  and  that  the  true  cause  of  the 
difticulty  must  be  left  to  conjecture.  I  am  not  fully  convinced 
that  spores  of  alg»  contained  in  the  weU-water  are  the  real  cause, 
since  a  hurried  microscopic  examination  of  muddy  water,  collected 
by  me  personally  at  the  bank  of  the  outlet,  quickly  revealed  therein 
the  presence  of  several  species  of  minute  algSB  belonging  to  the 
Nostoc  family,  the  most  abundant  being  Clathrocystis^  which 
6j>ecie8  is  kno\vn  to  have  rendered  water  supplies  elsewhere 
extremely  offensive  when  present  in  considerable  quantity. 
Another  circumstance  is  the  absence  of  any  developed  algae  in  the 
tubular  wells  themselves,  wherever  temporarily  disconnected  from 
the  long  suction  main  and  carefully  examined  both  by  Prof.  Leeds 
and  myself.  Now,  the  fact  is,  that  whenever  the  water  in  a  deep 
<1  riven  well  becomes  affected  with  these  or  similar  vegetable 
growths,  ample  evidence  thereof  is  generally  afforded  by  their 
presence  in  the  tubes  in  relatively  large  masses,  particularly  near 
the  standing  water  level.  None  of  the  several  tubes  actually 
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examined,  however,  exhibited  any  such  growths  near  the  top,  nor 
did  the  plummet  and  cord  used  in  sounding  the  depth  of  the  wells 
betray  in  any  manner  the  existence  of  such  algsd  in  noticeable 
quantity.  In  view  of  the  positive  assurances  of  the  officers  of  the 
company  that  no  water  from  the  outlet  was  used  to  supplement  the 
supply  from  the  driven  wells  since  Juno,  1885,  except  on  two 
occasions  of  short  duration  each,  and  of  the  foregoing  statements  of 
fact,  the  cause  of  the  offensive  taste  and  smell  of  the  water  furnished 
to  the  consumers  must  be  referred  to  one  of  the  following  two 
circumstances :  "  Ist.  Either  the  gate  controlling  the  supply  from 
the  outlet  was  not  wholly  closed,  or  else,  on  the  two  occasions  this 
year  when  it  was  confessedly  open,  a  sufficient  number  of  these 
algse  known  to  be  in  the  outlet  waters  gained  entrance  into  the 
system  of  distributing  pipes,  and  by  their  decay  gave  rise  to  the 
disagreeable  taste  and  odor ;  or  2d.  Some  unknown  species  of  algn 
has  appeared  in  the  deep  well  water,  and  by  developing  and  dying 
in  the  system  of  distributing  mains  is  the  occasion  of  the  trouble. 
Which  of  these  alternatives  is  the  correct  one  does  not  now  admit 
of  absolute  demonstration  with  the  evidence  at  hand. 

It  is  a  fact  tliat  the  spores  of  certain  minute  plants  may  exist  in 
the  deep  seated  water  reached  by  means  of  driven  wells,  and  that 
upon  the  contact  of  these  spores  with  atmospheric  oxygen,  and  the 
presence  of  certain  mineral  salts  in  solution  in  the  water,  a  rapid 
development  of  the  plants  may  occur,  as  happened  in  the  cases  of 
the  water  supplies  oi  Berlin,  Halle,  Lille  and  several  other  cities  in 
Europe.  The  same  phenomenon  also  appears  to  have  been  observed 
in  different  places,  since  Prof.  W.  R.  Nichols,  in  his  book  on  Water 
Supply,  makes  the  following  reference  thereto :  "  It  is  frequently 
noticed  that  water,  andespecially  water  from  a  driven-weVy  although 
apparently  clear  when  first  drawn,  becomes  turbid  on  standing  and 
deposits  an  ochreous  sediment.  Tliis  is  generally  due  to  the  presence 
in  solution  of  the  proto-carbonate  or  to  some  organic  proto-salt  of 
iron,  which,  on  exposure  to  the  air,  becomes  oxidized  and  changed 
to  an  insoluble  hydrated  sesqui-oxidc.  *  *  *  The  microscope 
showed  that  the  ochreous  sediment  which  settled  from  samples  of 
the  water,  and  which  accumulated  in  the  reservoirs  and  in  the  pipes, 
especially  in  dead-ends,  was  by  no  means  made  up  wholly  of 
amorphous  mineral  matter,  but  consisted  very  largely  of  algse,  dead 
and  alive."  Under  favorable  circumstances,  these  plants  grow  very 
fast  and  seem  to  be  independent  of  conditions  of  pressure  or 
current.  It  has  also  l)ecn  ascertained  that  they  may  continue  to 
live  in  all  seasons  of  the  year,  although  the  warmer  months 
are  more  conducive  to  their  development.  One  species^ 
the  orenothrix  polt/spo?'a^  exists  in  the  deep  sub-soil  itself,  having 
been  found  in  one  instance  at  a  depth  of  about  eighty  feet  below 
the  surface.  Prof.  Carl  Bischoff,  an  eminent  chemist  of  Berlin, 
Prussia,  in  an  cxiiaustive  report  on  this  subject  made  in  Deceinbor, 
18S0,  gave  it  as  his 'opinion  that  the  impurity  of  the  water  supply 
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of  Berlin  was  due  to  the  crenothriz  which  flourished  so  abundantly 
in  the  deep  wells  (near  the  shore  of  Tegol  lake)  whence  the  water 
was  pumped  to  the  city,  and  also  to  the  salts  or*combinations  of 
iron  which  are  formed  and  deposited  partly  by  the  vital  processes 
of  the  plant  itself,  and  parthr  by  chemical  action.  He  also  remarks 
that  it  is  not  impossible  for  the  iron  distributing  pipes  to  be 
responsible  for  a  snare  of  the  blame,  but  only  after  the  organisms 
have  once  gained  entrance  therein. 

For  this  trouble  with  algSB  in  deep-seated  waters  there  seems  to 
be  no  remedy,  and  the  only  consolation  that  can  be  given  is  the 
assurance  oi  the  physicians,  sanitarians  and  biologists  who  have 
carefully  studied  the  subject  both  in  this  country  and  abroad,  that 
no  serious  injury  to  the  public  health  results  from  the  use  of  water 
containing  these  plants.  Elaborate  investigations  were  conducted 
at  Berlin  from  1877  to  1880,  and  at  Boston  by  the  Massachusetts 
State  Board  of  Health  in  1879,  with  the  same  results.  Those 
arrived  at  in  Boston  are  found  in  the  State  Board  of  Health  repor' 
for  the  year  mentioned,  and  are  ^^  of  value  to  the  public  in  relieving 
them  of  needless  anxiety  with  regard  to  dan^r  to  health  from 
these  plants.  The  medical  correspondence  ox  thirty-three  physi- 
cians tends  to  show  that  the  plant  acts  mechanically  chiefly,  per- 
haps like  unripe  fruit,  when  anecting  the  health  at  all^  in  causing 
diarrhoea ;  but  that  the  flitered  water  is  harmless."  It  should  also 
be  remarked  that  the  al^  which  caused  the  troubles  at  Berlin  and 
Boston  belonged  to  different  species.  Similar  conclusions  were 
also  reached  by  physicians  and  sanitary  experts  in  Bochester,  N. 
Y.,  Poughkeepsie,  N.  Y.,  and  many  other  localities  where  like 
difficulties  witn  the  public  water  supplies  have  occurred  within  the 
past  decade,  and  were  closely  investi^ted. 

In  consideration  of  these  facts  I  do  not  see  how,  from  a  sanitary 
point  of  view,  the  water  taken  from  the  tubular  wells  at  Jamestown 
can  be  declared  as  dangerous  to  the  public  health  of  that  city. 
The  source  is  the  one  \diich  all  authorities  unite  in  pronouncinff 
the  most  desirable  for  a  public  supply,  and  the  least  liable  to  seri- 
ous contamination ;  and  it  has,  moreover,  not  yet  been  satisfactorily 
established  that  algao  to  any  appreciable  extent  occur  therein. 
Until  this  circumstance  has  been  proven  beyond  a  doubt,  I  can 
only  coincide  with  Prof.  Leeds  in  believing  that  the  water  from 
the  driven  wells  ^^  is  unquestionably  superior  in  quality  to  the  lake 
water "  and  is  *'  excellent,  pure  and  in  every  respect  palatable." 
Should  such  proof,  however,  bo  furnished,  tnen  filtration  through 
sand  will  do  much  towards  rendering  the  water  more  agreeable  to 
the  senses,  and  hence  also  more  desirable  as  an  article  of  merchan- 
dise; or  else  ao  improvement  in  its  quality  may  possibly  be 
effected  by  the  simpler  expedient  of  injecting  compressed  air  into 
the  pumpm^  main,  and  thus  artificially  increasing  the  amount  of 
oxygen  m  the  water.  This  latter  process  has  been  in  successful 
operation  for  nearly  two  years  at   the  pumping  station  of  the 
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Hoboken  water-works,  but  whether  its  effect  upon  the  particular 
algae,  which  Prof.  Leeds  thinks  are  contained  in  the  deep-well 
water  at  Jamestown,  will  be  equally  beneficial,  can  only  be  determ- 
ined by  actual  experiment. 

Other  Soubobs  of  Supply. 

We  have  thus  seen  that  of  the  three  sonrces  of  supply  now 
available  to  the  company,  the  first,  from  the  outlet,  must  be  oon- 
demned  at  once  as  being  too  greatly  polluted ;  the  second,  from 
the  foot  of  the  lake,  is  abundant  but,  in  my  opinion,  of  inferior 

?[uality  and  generally  suspicious  unless  filtered ;  while  the  third, 
rom  the  driven  wells,  is  excellent  in  quality  but  deficient  in 
amount ;  and  the  question  now  arises  whether  other  sonrees  of 
wholesome  water  cannot  be  found  within  a  reasonable  distance  of 
the  company^s  works  and  be  utilized  in  supplementing  the  yield 
of  the  series  of  driven  wells.  To  this  the  following  answers 
are  submitted :  First.  A  sufficient  gravity  supply  appears 
to  be  too  remote  and  hence  too  expensive  to  be  practicable. 
The  only  available  source  of  this  kind  is  reportcKl  as  being 
about  sixteen  mile^  distant  and  admitting  of  about  100 
feet  fall  to  the  highest  street  in  the  city.  Now  assuming  the 
necessary  quantity  at  3,000,000  gallons  per  day,  which  rate  of 
consumption  has  already  been  reached  at  times  in  the  city,  then  it 
will  be  found  that  a  twenty-inch  iron  conduit  must  be  laid  for  this 
distance,  at  a  cost  under  tne  most  favorable  conditions  of  not  less 
than  $232,000 :  and  if  we  add  to  this  the  probable  cost  of  a  suit- 
able reservoir,  the  right  of  way  and  the  privilege  of  taking  the 
water,  an  estimate  of  $250,000  will  not  be  excessive.  A  sum  of 
this  magnitude  cannot  be  raised  by  the  company  under  existing 
circumstances  of  revenue  from  the  works,  and  this  project  must 
accordingly  be  dismissed,  for  the  present,  at  all  events.  Second. 
An  unlimited  supply  of  wholesome  water  can  undoubtedly  be 
secured  from  the  lake  at  some  point  where  its  depth  is  at  least 
twenty  feet,  and  which  is  at  a  long  distance  from  any  unavoidable 
source  of  polhition,  as  already  pointed  out  above.  Such  a  locality, 
however,  cannot  be  found  nearer  than  eight  miles  from  the  present 

flumping  station,  or  six  miles  above  the  foot  of  the  lake.  To 
urnish  the  requisite  volume  of  water  from  this  source  into  the 
suction  well  of  the  pumping  engines  at  Jamestown,  would  involve 
the  construction  of  a  sixteen-inch  iron  pumping  main  eight  miles 
long,  an  additional  pumping  station,  and  a  long,  iron  suction  pipe 
out  into  the  lake,  at  an  estimated  expense  of  not  less  than  $104,000  ; 
and  to  remove  the  existing  pumping  station  and  engines  to  the 
said  point  on  thesliore  of  the  lake,  and  from  there  force  the  water 
directly  into  the  city  inains,^would  require  the  laying  of  a  twenty- 
inch  iron  force  main,  also  eight  miles  long,  the  removal  of  the 
machinery  and  buildings,  and  their  erection  at  the  new  site,  all  of 
^hich  would  entail  a  cost  of  at  least  $123,000.     For  the   same 
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reasons  as  before;  neither  of  these  plans  appear  to  be  feasible  to 
the  company.  Third.  It  has  been  suggested  that  an  additional 
number  of  tubular  wells  be  driven  into  the  same  stratum  of  water- 
bearing gravel  which  supplies  the  present  wells,  and  thus  to  obtain 
the  necessary  amount  of  excellent  water.  To  this  proposition  the 
ofScers  of  the  company  object,  on  the  ground  that  tne  supply  from 
this  source  already  gives  evidence  of  failure  or  inadequacy,  and  that 
they  cannot  afiEord  to  indulge  in  costly  experiments.  In  reply  to 
those  objections  it  may  be  remarked  that  this  scheme  siBems  to  be 
the  only  one  which,  under  all  the  circumstances,  can  be  recom- 
mended^ for  the  company  to  adopt,  as  it  will  prove  to  be  much  . ' 
cheaper  than  any  rational  system  of  filtration  of  the  questionable 
water  from  the  foot  of  the  lake.  It  is  further  alleged  tnat  trouble- 
some algSB  are  contained  in  this  deep-seated  water,  and  that  the 
evils  complained  of  by  the  residents  of  Jamestown  would  not  be 
remedied  by  increasing  the  supply  derived  from  this  source ;  but 
in  opposition  to  these  assertions,  it  must  be  remembered  that  the 
existence  of  such  algss  in  the  water  from  the  driven  wells  of 
the  company  has  not  yet  been  sufficiently  demonstrated  to  warrant  the 
acceptance  of  the  statement,  and  the  rejection  of  this  project  for 
relief.  I  would,  therefore,  urge  that  this  water  be  more  closely 
and  more  frequently  examined  than  heretofore,  by  an  expert  micro- 
scopist,  before  a  final  decision  is  reached,  and  that  in  collecting  the 
samples  care  be  taken  to  secure  water  directly  from  the  weV^y  '•  • 
instead  of  drawing  it  from  the  distributins:  mams  in  which  the 
algSB  are  known  to  be  present,  since  it  is  at  least  equally  possible 
that  they  may  have  come  therein  with  water  from  the  outlet  or 
the  foot  of  the  lake. 

With  respect  to  the  probable  cost  of  obtaining  an  ample  supplv. 
of  water  by  means  of  a  new  system  of  driven-wells  in  tnis 
locality,  the  following  estimate  may  be  made,  it  being  assumed, 
of  course,  that  there  is  no  question  as  to  either  the  sufficiency,  the 
permanency,  or  the  quality  of  the  source.  These  vital  elements 
can  be  ascertained  only  by  absolute  trial,  and  there  is,  accordinglv, 
some  risk  connected  with  this  plan,  which  should  be  carefully 
weighed.  It  has  been  stated  that,  in  the  aggregate,  thirty-one 
three-inch  tubular  wells  have  been  driven,  of  which  it  is  known 
that  seven  are  useless  in  dry  seasons,  as  heretofore  mentioned.  It 
is  further  known  that  of  the  remainder,  a  few  are  more  or  less 
constantly  disconnected  from  the  long  collecting  or  suction  main  for 
necessary  cleaning  out  or  repairs ;  and  it  is  positively  asserted  by 
the  officers  of  the  company  that  the  balance  left  of  the  wells  fur- 
nishes all  of  the  water  pumped  into  the  city  mains.  This  quantity 
of  water  is,  however,  claimed  to  be  about  1,000,000  gallons  per  da^ 
in  an  unusually  dry  season,  and,  according  to  the  foregoing,  it  is 
derived  from  not  more  than  twenty-two  three  inch  wells ;  hence, 
the  average  yield  of  each  well  is  about  45,000  gallons  per  day. 
Now,  from  experience  with  tubular  wells,  it  is  found  that,  when 
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the  source  is  ample,  the  yield  will  increase  at  least  in  direct  propor> 
tion  as  the  diameter  of  the  tube  is  increased  ;  and  that,  theremre, 
a  well  eight  inches  in  diameter  will,  in  the  same  place,  give  at  least 
two  and  two-thirds  times  more  water  than  a  three-inch  well. 
Accordingly,  if  the  jdeld  of  the  latter  is  45,000  gallons  per  day, 
that  of  an  eight  inch  well  will  be  at  least  about  125,000  gallons  in  the 
same  period  of  time ;  and  hence,  to  obtain  a  daily  supply  of 
3,000,000  gallons,  twenty-four  such  wells  must  be  provided. 
Assuming  further  that  these  wells  should  be  driven  in  two  rows  150 
feet  apart,  and  the  same  distance  from  each  other,  all  being  con- 
nected to  a  central  collecting  or  suction  pipe  terminating  at  the 
pumping  engine,  there  would  be  required  the  following  lengths  of 
such  pipe,  wliich  may  diminish  in  size  towards  the  farthermost  pair 
of  wells:  1,200  feet  of  twenty-inch  pipe,  600  feet  of  sixteen-mch 

Eipe,  300  feet  of  twelve-inch  pipe,  and  1,800  feet  of  eight-inch 
iteral  pipe.  As  none  of  these  pipes  will  be  subjected  to  any 
material  pressure,  they  may  all  be  of  the  lighter  grades  of  cast 
iron  pipe,  and  their  cost,  laid  in  place  and  ready  for  use,  will  be 
about  $G,600.  It  is  also  learned  from  parties  who  make  well 
sinking  a  specialty,  that  a  liberal  estimate  of  the  cost  of  drivine^  an 
eight-inch  tubular  well,  complete  in  all  particulars,  to  a  depth  of 
120  feet  below  the  surface  and  through  the  several  strata  named 
both  by  the  officers  of  the  company  and  by  Prof.  Leeds,  will  not 
exceed  $360,  so  that  twenty-tour  such  wells  would  cost  abont 
$8,600.  The  total  cost  of  a  proper  system  of  such  wells  wonld, 
therefore,  be  about  $15,200,  estimated  on  a  liberal  basis  and  on  the 
above  assu.nptions  respecting  sufficiency  and  quality  of  source.  It 
sliould  be  remembered,  also,  that  this  estimate  is  lor  a  capacity  of 
nearly  twice  the  quantity  of  water  which  ought  reasonably  to  be 
consumed  daily  in  the  city  with  its  present  population,  nor  does  it 
make  any  allowance  for  the  value  of  the  large  and  long  suction 
main  already  laid  and  in  use. 

The  foregoing  argument  in  favor  of  a  new  and  larger  system  of 
driven  wells  is  open  to  the  criticism  that  it  takes  the  elements 
essential  to  success  for  granted.  To  this  it  may  be  answered  that 
the  existence  of  at  least  three  flowing  wells  and  the  evidence  of  the 
company's  officers  regarding  the  remainder,  prove  that  a  large 
supply  of  water  is  available  in  the  deep  subsoil  near  the  pumping 
station ;  and  concerning  the  quality  of  this  water,  reference  need 
only  be  made  to  the  reports  of  Prof.  Leeds  and  the  other  chemists, 
as  published  in  the  company's  recent  pamphlet,  from  which  the 
quotations  above   made  were   taken.      The  statements  as  to  the 

{gradually  diminishing  yield  of  the  small  wells  now  in  use,  may 
ikewise  be  .met  with  the  assertion  that  such  diminution  is  due  to 
either  a  silting  up  of  the  foot  of  one  or  more  tubes,  or  to  a  lack  of 
proper  operation.  A  positive  proof  of  this  important  statement, 
however,  has  not  yet  been  furnished,  and  without  it  the  plan  i>f 
ivlif^f  just  suggested  sliould  not  lightly  be  cast  aside. 
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FiltbationI 

In  case  that  it  be  conclusively  established  that  any  further  devel- 
opment of  the  driven-well  system  is  not  expedient,  also  that  cir 
cnmstances  repder  the  securing  of  an  adequate  supply  of  water  from 
any  other  locality  than  the  foot  of  the  lake  impracticable  from 
a  pecuniary  standpoint,  then  it  will  be  extremely  probable  that  a 
necessity  for  efficiently  filtering  the  water  from  this  source  before 
delivering  it  to  the  consumers  will  soon  arise.  The  shallowness  of 
the  lake  for  a  long  distance  around  the  inland  crib,  its  muddy 
bottom,  the  abundance  of  aquatic  vegetation,  the  roiliness  of  the 
water  during  storms,  and  the  conditions  particularly  favorable  for 
the  growth  of  the  different  varieties  of  troublesome  algse,  together 
with  a  general  sentiment  on  the  part  of  the  citizens  of  Jamestown 
that  this  water  is  quite  impure  in  spite  of  the  chemical  analysis,  all 
point  to  an  early  fulfillment  of  the  above  prediction.  It  will  there- 
tore  be  of  interest  to  allude  briefly  to  the  subject  of  water  filtration 
and  its  cost. 

It  seems  scarcely  necessary  to  say  that  if  a  public  water  supply 
requires  filtering  before  being  used  for  drinking  or  culinary  pur- 
poses, such  filtration  should  be  performed  at  the  reservoir  or  pumping 
station,  instead  of  being  left  to  individual  effort,  since  experience 
shows  that  where  the  latter  is  required  it  will  practically  be  left 
undone.  The  fact  is  that  domestic  filtration,  to  be  efficient,  involves 
so  much  care  and  attention  that  when  undertaken,  its  results  usuallv 
satisfy  neither  the  sanitarian  nor  the  financier,  as  compared  with 
those  obtained  at  a  central  station  under  experienced  official  super 
vision,  whereby  accidents  and  neglect  in  households  are  avoided  and 
greater  confidence  in  the  use  of  the  water  is  felt  by  all  consumers. 

The  filtration  of  water  on  a  large  scale  has  been  practised  for  many 

Sears  in  England  and  on  the  European  continent,  but  comparatively 
ttle  in  this  direction  has  been  carried  out  systematically  in  our  own 
country.  Foreign  experience  tends  to  prove  that  the  most  econom- 
ical and  generally  efficient  method  of  procedure,  is  to  filter  large 
quantities  of  water  through  properly  prepared  beds  of  clean  and  fine 
sand,  resting  upon  strata  of  coarser  materials,  and  inclosed  in  water- 
tight walls  of  either  puddled  clay  or  cemented  masonry.  The 
bottom  of  these  beds  are  also  made  imprevious  in  like  manner,  and 
have  areas  varying  from  10,000  square  leet  upwards  to  50,000  square 
feet.  The  depth  of  the  filter  materials  is  usually  from  feiir  to  six 
feet,  the  stratum  of  fine  sand  being  from  one  to  four  feet  thick. 
On  the  beds  thus  prepared  the  impure  water  is  maintained  at  a 
depth  of  from  four  to  eight  feet,  and  is  filtered  in  its  passage  down- 
wards through  the  sand,  gravel  and  broken  stone,  into  the  arterial 
drains  resting  upon  the  impervious  bottom,  from  which  it  is  taken 
into  the  storage  reservoir  or  suction  well.  The  "  head  "  of  water 
tinder  which  such  a  sand  filter-basin  is  worked  varies  considerably, 
being  dependent  upon  the  depth  and  condition  of  the  layer  of  sand, 
and  the  length  of  time  that  it  has  been  used.     The  limits  of  this 


246  Annual  Report  of  the 

head  are  from  about  six  inches  to  several  feet,  but  in  no 
should  the  clear  water  level  be  allowed  to  fall  below  the  surface 
level  of  the  sand.  After  the  filtering  process  has  been  continaed 
for  a  period  of  time  depending  on  the  amount  of  suspended  matter 
in  the  impure  water,  the  oed  becomes  clogged  with  the  intercepted  sed- 
iment, and  it  must  then  be  temporarily  thrown  out  of  use,  drained  and 
cleaned  by  removing  a  layer  of  the  sand,  from  one-half  to  three- 
fourths  of  an  inch  thick,  together  with  the  stratum  of  deposited 
matter.  This  practice  is  continued  until  the  thickness  of  the  sand 
layer  has  been  reduced  to  about  one  foot,  whereupon  the  filter  is 
restored  to  its  original  depth  by  the  addition  of  fresn  sand.  When 
the  unfiltercd  water  is  free  from  marked  turbidity,  the  cleaning  of  the 
beds  may  not  bo  necessary  more  frequently  than  once  a  month,  or 
in  some  cases  once  in  two  months ;  but  when  the  water  contains 
much  silt  or  organic  matter  in  suspension,  the  cleansing  process 
must  be  performed  oftener,  although  rarely  at  intervals  of  less 
than  ten  days.  Filter  beds  have  also  been  constructed  so  as  to 
admit  of  cleaning  by  a  reversal  of  the  current  from  below  npwards, 
with  the  expectation  of  thereby  washing  out  the  intercepted  matter 
from  the  sand  and  allowing  it  to  escape  through  suitable  overflows 
in  the  sides  of  the  basin.  The  fault  of  this  system,  however, 
appears  to  be  that  under  the  necessary  pressure,  the  water  blows 
through  the  sand  irregularly,  and  leaves  it  in  bad  condition  for 
downward  filtration  subsequently. 

The  rate  of  filtration  through  sand  also  varies  considerably,  bat 
it  rarely  exceeds  twelve  cubic  feet,  or  about  ninety  gallons  of  water 
per  square  foot  of  filtered  surface  m  twenty-four  hours.  In  the 
case  of  the  water  from  the  foot  of  Chautauqua  lake,  however,  let 
Ub  assume  that  a  rate  of  100  gallons  per  square  foot  per  day  can 
DC  safely  attained.  The  area  resulting  from  this  rate  with  a  delivery 
of  3,000,000  gallons  per  day,  as  before,  would  accordingly  be  30,000 
square  feet,  which  might  be  divided  conveniently  into  three  beds 
of  10,000  square  feet  each.  As  this  quantity  of  water  is  at  present 
used  only  occasionally  at  Jamestown,  it  may  further  be  assumed 
Lhat  an  additional  bed  to  be  kept  in  reserve  will  here  be  unneces- 
sary, and  that  the  requirements  will  be  amply  met,  for  some  years 
to  come  at  all  events,  by  the  construction  and  alternating  operation 
of  three  beds,  presenting  an  aggregate  area  of  30,000  square  feet. 
For  a  set  of  properly  constructed  filtering  basins  of  this  area,  the 
sum  of  $36,000  will  doubtless  be  regarded  by  engineers  of  experi- 
ence as  a  very  low  estimate  ;  and  as  probably  the  best  location  for 
the  basins  will  be  in  the  vicinity  of  the  existing  pumping  station,  an 
additional  expense  must  be  incurred  in  pumping  tne  water  from 
its  level  of  delivery  at  the  end  of  the  sheet-iron  conduit  upon  the 
filter  beds.  The  lift  here  involved  will  be  at  least  eighteen  feet, 
so  that  extra  engine  and  boiler  capacity,  amounting  to  about  twenty 
horse-power,  will  have  to  be  provided  and  constantly  maintained ; 
and  the  capitalization  of  the  cost  of  continuously  operating  and 
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mamtaming  this  power  will  not  be  less  than  $20,000.  The  total 
capital  thns  neccessair  to  be  invested  in  a  scheme  for  the  filtration 
of  the  water  from  the  foot  of  the  lake,  exclusive  of  the  cost  cJf 
properly  working  the  filters,  will  accordingly  be  at  least  $56,000  ; 
and  when  it  is  found  that  the  operating  expenses  of  the  filters  alone 
will  average  about  two  dollars  and  nfty  cents  per  million 
gallons  of  water  filtered,  or  about  seven  dollars  and  fifty  cents 
per  day,  the  company  will  certainly  find  it  to  their 
advantage  to  incur  the  risk  connected  with  tne  development  of  the 
tubular  well  system  of  supply.  To  show  that  the  estimates  above 
submitted,  and  referring  to  sand  filters,  are  very  low,  I  may  remark 
here  that  in  1879,  Messrs  Croes  and  Howell  reported  to  the  Newark 
Aaueduct  Board  carefully  made  estimates  of  the  first  cost  of  filter- 
beos  at  about  $30,000  per  million  gallons  filtered  daily,  and  a  cost 
of  maintenance  of  said  oeds  at  about  three  dollars  per  million  gal- 
lons ;  further,  that  in  March,  1886,  Capt.  Thomas  W.  Symons, 
United  States  engineers,  adopted  the  same  estimate  in  an  elaborate 
report  on  the  filtration  of  the  water  supply  of  Washington,  D.  C. ;  and 
finally,  that  in  a  communication  from  the  secretary  of  the  Newark 
Filtering  Company,  which  controls  the  Hyatt  patents  for  purifying 
water,  published  in  the  Sanitary  Era  of  September  18,  1886,  the 
expenses  of  filtration  by  that  process  are  stated  to  be  $15,000  per  mil- 
lion gallons  filtered  daily  for  the  first  cost  of  the  necessary  appliances, 
and  from  two  dollars  and  one-half  to  three  dollars  per  million 
gallons,  including  interest  on  investment,  for  maintenance.  Of  the 
merits  of  the  Hyatt  system  of  filtration  for  potable  water  I  have  as 
yet  no  personal  knowledge,  but  it  has  received  careful  study  from 
Capt.  oymons,  and  is  strongly  recommended  by  him  for  adoption 
in  the  case  of  tiie  Washington  water-works. 

SUMMAST. 

Having  now  given  such  a  description  of  the  Jamestown  water- 
works, and  the  various  circumstsmces  connected  with  the  com 
plaints  about  the  quality  of  the  water  furnished,  as  will  enable  a 
fair  judgment  concerning  the  numerous  questions  involved  therein 
to  be  formed,  it  remains  for  me  to  briefly  review  the  case  as  it  pre- 
sents itself  to  my  mind.  The  cily  of  Jamestown  contracts  witn  a 
private  company  for  an  abundant  supply  of  pure  and  wholesome 
water ;  the  citizens  expect  to  receive  water  obtained  from  a  system 
of  tubular  wells  driven  to  a  depth  of  about  120  feet  below  the 
surface  of  the  ground  where  the  pumping  engines  are  located.  To 
provide  for  emergencies,  however,  arrangements  are  made,  with 
the  consent  of  the  city  or  village  authorities,  to  make  a  direct  com- 
munication between  the  suction  well  and  the  badly  polluted  outlet 
of  Chautauqua  lake.  This  connecting  pipe,  whicn  can  be  readily 
controlled  by  means  of  a  suitable  valve,  is  then  duly  laid.  After  a 
time  some  of  the  driven  wells  do  not  give  as  much  water  as  form- 
erly, while  the  demand  for  water  in  the  city  constantly  increases. 
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The  yield  of  these  wells  is  then  supplemented  more  or  leM  extent* 
ively  and  constantly  by  foul  water  irom  the  outlet  This  mixe- 
water  contains  minute  algse,  which  are  capable  of  communicatine 
to  it  an  offensive  taste,  smell  and  appearance,  and  which  are  did 
tributed  throughout  the  entire  system  oi  pipes.  Complaints  abouts 
tlie  bad  quality  of  the  water  furnished  are  made ;  relief  is  sou^^ht 
by  driving  more  wells,  but  the  supply  thus  derived  is  still  inade- 
qaate ;  the  water  continues  to  be  bad,  and  the  outlet  is  occasionally 
used  ;  an  attempt  is  made  to  secure  an  ample  supply  from  the  foot 
of  the  lal^e  but  the  conduit  used  for  the  purpose  fails ;  more  wells 
are  driven,  with  the  same  result  as  before,  the  water  continuing  to 
be  bad  and  the  outlet  to  be  used,  at  longer  intervals,  however 
During  this  period  an  elaborate  investigation  is  made  by  Prof 
Leeds,  in  behalf  of  the  company.  He  cannot  account  for  the  bai 
taste  and  smell  of  the  city  water,  except  on  the  hypothesis  that  thi 
deep-seated  water  from  the  driven  wells  contains  the  s\f^8dj  which 
are  the  cause  of  all  the  trouble.  All  chemical  analyses  of  the  driven- 
well  water  made  by  Prof.  Leeds,  and  previously  by  other  dis- 
tinguished chemists,  show  that  this  water  is  of  excellent  quality ; 
the  people  attribute  the  trouble  solely  to  the  admixture,  at  times,,  of 
impnre  water  from  the  outlet.  There  is  no  physical  reason  apparent 
why  the  outlet  should  not  contain  such  algse,  as  all  conditions 
favorable  to  their  growth  are  present.  A  microscopical  examination 
of  muddy  water,  collected  by  me  from  the  shore  oi  the  outlet  imme- 
diately  adjacent  to  the  water-works  intake,  reveals  the  presence  of 
certain  algse,  which  have  elsewhere  been  recognized  as  the  cause  of 
an  offensive  taste  and  odor  in  the  water  supply.  At  the  time  of 
my  inspection  the  valve  in  the  outlet  pipe  was  closed  and  the  water 
in  the  mains  was  good,  the  supply  being  then  taken  wholly  from 
the  driven  wells,  but  not  being  sufficient  to  serve  all  consumers. 
The  company  attribute  the  algse  to  the  water  from  the  driven-wells  ; 
abandon  the  notion  of  obtaining  an  additional  supply  from  the  same 
source,  and  rebuild  the  conduit  to  the  foot  of  tne  lake,  with  the 
design  of  taking  a  lar«^e  portion  of  the  required  amount  of  water 
therefrom ;  the  foot  of  the  lake  is,  however,  not  particularly  inviting 
as  a  source  of  supply,  and  protests  against  the  action  of  the  com- 
pany are  still  heard ;  the  officers  of  the  company  insist  that  their 
financial  condition  prevents  the  execution  of  such  expensive  works 
as  will  afford  a  guarantee  of  reasonable  purity  of  tne  water  fur- 
nished, and  the  city  authorities  hesitate  about  buying  the  water 
works,  and  also  improving  them;  various  schemes  for  obtaining  a 
suitable  supj)ly  are  agitated,  with  costs  as  above  set  forth;  bnt  in 
the  meantime  the  conduit  to  the  lake  is  eonipleted,  and  the  conipanv 
now  asks  tliat  this  source  of  supply  l)o  given  a  fair  trial  before  any 
steps  arc  taken  bv  the  State  Hoard  of  Ilealth  or  the  Governor  to 
bring  about  a  change. 
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Kecommendations. 

If  it  should  be  deemed,  by  your  board,  expedient  to  comply  with 
the  request  of  the  company  to  give  their  new  lake  suppnr  a  fail 
trial  before  ordering  other  radical  measures  to  be  taken,  I  would 
recommend  that  during  this  interval  the  water  from  the  driven 
wells  be  regularly  and  systematically  examined,  with  the  view  of 
ascertaining  definitely  whether  it  contains  the  algae,  or  their  spores, 
which  have  in  the  past  ihiparted  the  bad  taste  and  odor  to  the  city 
supply. 

Of  the  water  in  the  foot  of  the  lake  I  am  somewhat  suspicious, 
but  1  also  hesitate  about  declaring  positively  that  an  elaborate  sys- 
tem of  filtration  is  absolutely  indispensable,  since  at  the  intake  the 
water  is  free  from  direct  sewage  contamination,  and,  owing  to  its 
shallowness,  is  not  disturbed  by  passing  vessels.  There  can,  how- 
ever, be  no  doubt  that  this  water  would  be  rendered  safer  by  being 
properly  filtered,  and  would  then  commend  itself  much  more  favor- 
ably to  all  consumers.  In  its  original  condition  the  chief  danger  to 
its  use  lies  in  the  fact,  that  during  the  season  when  it  contains  much 
organic  matter  in  solution,  it  may  furnish  the  conditions  necessary 
to  the  development  of  certain  well  recognized  pathogenic  germs. 
Strictly  spealang,  therefore,  it  might  be  affirmed  that  for  sotne 
unknown  period  of  time,  the  untiltered  lake-water  drawn  from  the 
crib  could  be  used  for  drinking  purposes  without  materially  affect- 
ing the  public  health ;  yet  that,  on  tne  other  hand,  the  same  water, 
when  infected  with  disease  germs,  would  soon  cause  a  serious  epi- 
demic. A  certain  risk  always  attends  the  use  of  such  uufiltered 
surface  water.  How  large  or  serious  this  risk  is,  cannot  be  defi- 
nitely stated  in  the  light  of  present  knowledge;  but  we  do, know 
that  whatever  may  be  its  magnitude,  it  can  be  vastly  diminished  by 
proper  filtration.     For  the  rest  I  submit  the  following : 

1.  Under  all  the  circumstances  which  complicate  a  rational  solu- 
tion of  the  problem  before  us,  I  would  advise  the  company  to  obtain 
the  entire  water  supply  for  Jamestown  from  a  larger  and  more 
approved  system  of  tubular  wells  than  the  small  one  heretofore  in 
use.  It  is  the  cheapest  plan,  as  shown  above ;  and  even  if  it  be 
conclusively  proven  that  the  offensive  algae  are  due  "wholly  to  this 
source,  the  assurance  can  be  given  that  these  plants  are  practically 
harmless,  and  that  the  water  cannot  be  subjected  to  more  serious 
contamination.  As  to  the  particular  manner  in  which  the  requisite 
quantity  of  such  deep-seated  water  shall  be  obtained,  little  further 
need  be  said,  except  that  it  is  a  matter  of  indifference  whether  the 
supply  be  obtained  through  a  lars^er  number  of  six-inch  driven 
tubes,. or  a  smaller  number  of  greater  diameter.  The  details  of 
this  work  must  be  left  largfely  to  the  judgment  of  men  who  make 
this  business  a  specialty. 

S.  Now  that  the  conduit  to  the  lake  is  in  operation,  I  would 
strongly  advise  that  the  sixtecn-inch  castiron  pipe  leading  from 
the  suction  well  to  the  outlet  be  either  entirely  removed,  or  at  all 
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events  that  the  valvo  thertjin  which  controls  the  admisBion  of  witer 
from  the  outlet,  be  closed  and  securely  locked  and  sealed  in  Bach 
manner  as  to  render  any  tampering  therewith  obvious.  Dema 
for  this  purpose  are  common,  and  need  not  be  specified  here. 

3.  A  large  number  of  dwellings  on  high  land  in  the  dty  have, 
during  the  past  summer,  while  water  was  Being  used  only  from  the 
driven-wells,  received  their  water  supply  intermittently.  Should 
the  siipply  again  fail,  for  any  reason  except  an  unavoidable  acci- 
dent, 1  would  urge  that  all  such  houses  be  provided  with  proper 
tanks  in  the  attics,  into  which  the  water  supply  shall  be  delivered 
directly  from  the  mains,  and  from  wliich  it  snail  be  distributed  to 
the  several  Hxtures  or  sanitary  appliances.  By  this  arrangement^ 
offensive  gases  from  the  waste  pipes  will  not  be  drawn  into  the 
water  pipes  when  the  latter  are  temporarily  empty,  as  is  always  the 
case  wiien  the  service  is  intermittent. 

4.  If  the  lake  supply  is  retained  in  its  present  form,  the  water 
should  at  least  be  decently  screened  before  entering  the  suction 
pipes  of  the  pumping  engines.  To  accomplish  this  most  con- 
veniently, a  eight  partition,  enclosing  tlie  suction  pipes,  and  pro- 
vided with  suitable  openings  protected  by  wire  screens  having 
meshes  not  larger  than  one-eighth  of  an  inch  square,  should  be 
built,  in  the  suction  well.  Provision  should  also  be  made  in  this 
partition  it>  r.dmit  of  the  ready  insertion  of  a  new  screen  before  the 
one  i.i  use  is  removed.  The  purpose  of  these  screens  is  to  exdudc 
small  tis!i,  or  other  animals,  which  may  have  found  their  way  into 
the  su'jtioii  well,  from  gaining  admission  into  the  city  mains. 

6.  If  for  any  reascn  the  open  reservoir  adjacent  to  the  engine 
house  be  retained  by  the  company  as  an  adjunct  to  their  works,  the 
same  shou-d  either  be  permanently  isolated  from  the  suction  well 
or  the  suction  pipes,  or  else  it  should  be  provided  with  a  more 
substantial  screening  chamber  tlian  a  frail  structure  of  matched 
boards.  I  would  recommend,  in  such  event,  a  durable  chamber  of 
stone  or  brick  masonry  with  inlet  openings  of  ample  size,  wdl 
protected  with  fine  wire  screens,  each  of  winch  can  be  removed  for 
cleaning  after  the  insertion  of  a  similar  screen  behind  or  in  front 
of  it.  Care  should  also  be  taken  to  remove  promptly  all  weeds  and 
gro^^i;hs  of  algje  and  confervse  as  soon  as  they  appear. 

In  conclusion,  it  is  perhaps  fair  to  say  that  the  extraordinary 
length  of  this  report  is  due  to  a  desire  to  explain,  to  both  yonr 
board  and  the  authorities  of  Jamestown,  some  of  the  difficnltieB 
which  confront  those  who  will  have  the  execution  of  the  govemor^s 
ordere  in  the  premises.  The  Jamestown  water  trouble  has  been 
the  subject  of  considerable  sensational  correspondence,  out  of 
which  litigation,  as  I  am  informed,  has  already  grown.  A  dear 
notion  of  all  the  elements  in  the  case  is  therefore  indispensable. 
As  an  abstract  proposition,  the  solution  of  the  trouble  with  the 
water  supply  requires  simply  considerable  energy,  skill  and  capital 
on  the  part  of  the  company ;  but  when  the  case  is  complicated  with 
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legal  qnestione,  such  as  whether  the  contract  with  the  company  can 
be  canceled  because  algse  have  made  their  appearance  in  the 
supply,  etc.,  and  also  with  a  deficiency  of  means  to  carry  out  some 
rational  plan  for  relief,  it  becomes  advisable  in  the  interest  of  all 
parties  to  make  the  discussion  suflSciently  exhaustive.  The  oflScials 
of  the  city  will  thereby  be  better  able  to  cope  with  the  difficulty, 
and  the  company,  on  the  other  hand,  will  have  no  'valid  pretext  for 
refusing  to  OTant  the  improvements  demanded,  providea  that  such 
are  practicable. 

Respectfully  submitted, 

EMIL  KUICHLINQ, 

dml  Engmeer. 
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BooHESTEB,  N.  Y.,  Decemher  14,  1886.      j 

Dr.  Lewis  Baloh,  Esq.,  Secretary  of  the  State  Board  of  HeaUh, 
Albany y  N.  T.: 

Deab  Sir. — In  accordance  with  your  request  to  submit  to  you 
any  additional  facts  which  may  have  presented  themselves  in  rela- 
tion to  the  Jamestown,  N.  Y.,  water  case,  on  the  occasion  of  our 
recent  examination  of  the  works  and  sources  of  supply  made  on 
the  seventh  instant,  I  beg  leave  to  offer  the  following  remarks  as 
supplementary  to  my  report  of  September  30,  1886 : 

1st.  A  very  important  correction  should  be  made  on  the  diagram 
marked  Plate  No.  1  accompanying  my  said  report,  in  consequence 
of  the  failure  of  the  water  supply  company  to  make  serviceable  the 
whole  length  of  the  twenty-four-inch  conduit  from  the  crib  at  the 
foot  of  Chautauqua  lake  to  the  large  circular  suction  well  in  front 
of  the  pumping-engine-house.  As  stated  in  my  report,  the  new 
work  on  this  conduit  was  in  progress  at  the  time  of  my  last  visit 
to  Jamestown  in  September,  and  from  information  afterwards 
obtained  directly  from  the  Messrs.  Kent,  I  was  led  to  infer  that  the 
same  had  been  completed,  as  shown  upon  said  diagram.  Between 
September  fifteenth  and  thirtieth  a  diagram,  from  which  Plato  No.  1 
was  subsequently  constructed,  was  twice  submitted,  along  with  a 
Beries  of  questions,  to  the  said  officers  of  the  company  for  examina- 
tion and  correction  before  my  report  was  finisned ;  but  in  their 
replies  there  was  not  the  slightest  intimation  that  said  diagram  was 
inaccurate  in  any  particular,  and  hence  I  concluded  that  1  had  por- 
trayed the  whole  of  the  several  systems  of  pipes  converging  at  the 
puniping-station  correctly.  Copies  of  this  correspondence  between 
the  Messrs.  Kent  and  the  undersigned  are  in  my  possession,  and  I 
am  confident  that  a  review  of  these  documents  will  convince  you 
that  the  charge  of  inaccurate  statements  in  my  report,  as  preferred 
by  the  counsel  for  the  water  supply  company,  is  in  rather  bad  tabte, 
and  that  I  am  not  guilty  of  v>dLfuL  mirepresentation  at  all  events. 
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The  correction  which  should  be  made  on  said  Plate  No.  I  is  m 
follows :  Instead  of  terminating  at  the  circular  suction  well  in  front 
of  the  engine-house,  the  conduit,  from  the  crib  at  the  foot  of  the 
lake,  now  actually  terminates  at  the  end   of  the  long  ten-inch 
wrought-iron  suction-pipe,  to  which  nineteen  of  the  tubular  or  driven 
wells  are  connected.     At  this  point  a  small  plank  well,  or  chamber, 
extending  upwards  from  the  conduit  to  the  surface  of  the  marehy 
soil,  has  been  constructed,  and  the  said  ten-inch  suction-pipe  enters 
this  well  at  one  end,  where  the  admission  of  water  may  be  con- 
trolled by  a  ten-inch   valve,  or  gate,  as  shown  in   the  adjacent 
diagram.     At  the  time  of  our  inspection,  on  the  seventh  instant, 
this  source  of  supply  seemed  to  be  in  full  operation.     Upon  open- 
ing the  well  the  odor  of  sulphuretted  hydrogen  was  noticeable,  and 
upon   tasting  a    sample  of  the  water   contained  therein  this  gis 
could  also  be  detected.     Two  transverse  partitions  in  the  well  weie 
pointed  out  by  Mr.  Kent,  and  were  said  to  be  wire  screens ;  but  is 
the  tops  of  these  objects  were  about  one  foot  hdaw  the  surface  of  the 
water,  their  efficacy  appears  to  be  doubtful.     Plate  No.  1  should, 
therefore,  be  corrected  oy  obliterating  that  portion  of  the  twenty- 
four  inch  sheet-iron  conduit  which  extends  from  the  circular  snction 
well  to  the  end  of  the  long  ten-inch  suction  pipe,  and  by  connect- 
ing this  latter  pipe  with  the  conduit  from  the  laJce.     In  all  other 
particulars  the  diagram  is  substantially  correct. 

It  will  thus  be  seen  that  the  conduit  from  the  lake  terminates  its 
point  about  2,900  feet  distant  from  the  pumping  engines,  andthit 
the  water  from  the  lake  must  flow  through  the  long  ten-inch  snction 
pipe  before  it  can  reach  the  pumps.    Trom  Mr.   Kent^s  written 
statements  to  me  last  September,  it  appears  that  the  pump  cylinders 
of  the  large  Holly  engine  are  about  seventeen  (17)  feet  above  the 
low  water  level  of  the  lake.     On  the  seventh  instant,  however,  the 
surface  of  the  lake  was  about  three  (3)  feet  higher  than  in  Septem- 
ber, so  that  the  lift  is  now  about  fourteen  (14)  feet.     AVith  these 
data,  and  on  the  assumption  that  the  pumps  cannot  raise  the  water 
higher  by  suction  than  twenty-six  feet,  I  compute  that  the  long  ten- 
inch  suction-pipe  will  probably  not  deliver  more  than  from  900,000 
to  1,100,000  gallons  of  water  to  the  pumps  in  twenty-four  honff. 
according  as  the  surface  of  the  lake  stands  at  the  lower  or  the 
hiffher  level.     But  from  the  statements,  both  written  and  oral, of 
Mr.  Kent,  the  average  domestic  consumption  of  water  supplied  by 
the  company  is  about  1,000,000  gallons  per  day  of  twenty-fonr 
hours,  and  he  also  maintains  strenuously  that  this  amount  of  water 
is  furnished  by  the  system  of  driven  wells  alone,  even  during  a 
season  of  long-continued  drought ;  hence,  since  the  capacity  of  tiie 
long  ten-inch  suction-pipo  is  Umited  as  aforesaid,  also,  since  little 
reliance  can  be  placed  on  a  large  yield  by  flowage  only  from  the 
series  of  driven  wells  in  the  circular  suction  well  and  the  small 
reservoir,  it  follows  that  under  the  present  conditions  the  supply  of 
water  from  both  the  lake  and  the  driven  wells  is  still  restricted  to 
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aboat  1,000,000  gallons  per  day,  and  that  an  ample  supply  for  both 
domestic  and  fire  purposes  is  not  yet  available  without  resorting  to 
the  outlet.  To  make  this  conclusion  more  apparent,  it  may  be 
remarked  that  if  a  serious  fire  should  occur  in  one  of  the  large 
buildings  or  factories  in  the  city,  at  least  six  streams  from  the 
hydrants  would  be  called  into  operation,  and  the  discharge  of  these 
streams  would  occur  at  the  rate  of  about  1,100,000  ^lons  per 
twenty-four  hours ;  also  that  during  the  prevalence  of  such  a  tire 
the  domestic  consumption  would  not  be  abated ;  and  hence  that  the 
minimum  amount  of  water  available  at  all  times,  under  existing 
circumstances,  should  be  the  sum  of  the  amounts  needed  for  both 
domestic  and  fire  purposes,  or  about  2,000,000  gallons  per  day. 
That  the  designers  of  the  water-works  had  a  similar  view  in  mind 
is  confirmed  by  the  fact  that  they  provided  a  large  pumping  engine 
with  a  rated  capacity  of  about  3,000,000  gallons  per  day.  it  is 
accordingly  obvious  that  if  the  existing  communication  witli  the 
outlet  be  removed,  there  will  be  no  guarantee  of  adequate  fire  pro- 
tection in  the  city  of  Jamestown  from  the  water-works ;  and,  there- 
fore, I  do  not  consider  it  prudent  to  cause  this  source  of  supply  to 
be  destroyed  until  another  source  becomes  fully  available. 

In  consideration  of  the  foregoing,  I  would  suggest  that  the  con- 
nection with  the  outlet  be  left  in  place  for  a  certain  period  of  time, 
(luring  which  the  company  can  make  arrangements  to  obtain  an 
ample  supply  of  wholesome  water  from  some  other  source.  In 
the  meantime,  the  sixteen-inch  gate  or  valve  which  controls  the 
admission  of  water  from  the  outlet  into  the  large  suction  well 
should  be  kept  closed  and  properly  sealed,  the  seal  to  be  broken  and 
the  gate  opened  only  in  case  of  extreme  necessity  to  prevent  a 
diastrous  conflagration.  The  manner  in  which  a  suitable  seal  can 
be  applied  has  already  been  explained  to  both  the  city  authorities 
and  the  water  works  officials.  Should  the  seal  be  broken  without 
cause,  as  aforesaid,  some  penalty  should  be  provided,  since  the 
water  from  the  outlet  can,  in  my  opinion,  hardly  be  classed  as  pure 
and  wholesome  even  in  the  winter  season  when  navigation  is 
suspended. 

2d.  There  seems  to  be  some  defect  in  the  present  conduit  from 
the  lake  to  the  end  of  the  long  ten-inch  suction  pipe  referred  to 
above,  since  the  quality  of  the  lake  water  is  manifestly  deteriorated 
in  its  passage  through  the  same;  but  just  what  and  where  the 
trouble  is,  I  am  unable  at  present  to  state  definitely.  I  apprehend, 
however,  that  some  of  the  joints  in  the  wooden  flume  or  the 
twenty-four-inch  sheet-iron  pipe  are  defective,  and  that  more  or  less 
swamp  muck  has  found  lodgment  in  the  conduit.  I  would  there- 
fore suggest  that  measures  be  taken  by  the  company  to  insure  the 
water-tiglitness  of  this  conduit  at  an  early  date,  if  the  quality  of  the 
water  from  the  foot  of  the  lake  be  deemed  suitable  without  filtra- 
tion. Should  such  work  involve  the  construction  of  a  new  con- 
duit, a  strong  iron  pipe  would,  in  my  opinion,  be  preferable  to  one 
of  wood  or  masonry. 
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3d.  Much  annoyance  from  foul  water  in  the  "  dead-ends  "  of  the 
distribution  system  seems  to  be  experienced,  also  from  the  manner 
in  which  the  officers  of  the  company  empty  and  flush  their  pipes. 
To  remedy  these  evils,  I  would  suggest  that  the  company  be 
required  to  erect  and  freely  make  use  of  a  suitable  fire  or  flushing 
hydrant  at  every  such  dead-end.  By  discharging  the  foul  water  at 
the  end  of  the  pipe  where  it  becomes  foul,  and  then  following  up 
the  discharge  with  a  copious  flushing  of  clean  water,  much  better 
results  will  be  attained  than  by  the  methods  which  are  practiced  bj 
the  water-works  officials,  as  explained  to  me  by  them. 

4th.  1  have  made  a  careful  microscopical  examination  of  eight 
samples  of  water  collected  at  various  times  between  the  fourth  and 
eighth  instant,  both  from  the  outlet,  the  foot  of  the  lake,  and  the 
mains.     One  of  these  samples  I  collected  personally  on  the  eighth 
from  the  service  pipe  in  Mr.    Blackstone's  office,   after  having 
allowed  the  water  to  run  at  full  head  for  a  period  of  six  minntes, 
during  which  time  the  quantity  discharged  was  at  least  twice  as 
great  as  the  cubical  contents  of  the  pipe  from  the  large  twelve-inch 
street  main  to  the  faucet.     In  the  course  of  this  experiment  the 
water  was  always  loaded  with  much  floating  matter,  apparently  of 
vegetable  origin,  and  which  was  subsequently  found  to  be  decayed 
vegetable    structure   of  .  various  kinds.     The  remaining  samplefl 
were  collected  under  the  direction  of  the  chairman  of  the  water 
committee,  Mr.  E.  R.  Bootey.     Despite  the  unfavorable  season  for 
obtaining  specimens  of  plant  life,  which  flourish  best  in  the  summer 
months,  the  samples  from  the  lake  and  the  outlet  contained  a  Urge 
number  and  variety  of  minute  algse,  amongst  them  being  species  of 
Lynglya,  Protococcus,  Nostoc  (?)  and  gelatinous  masses  containing 
green  and  bluish-green  cells  or  spores,  which  I  have  been  unable  to 
get  identified.     Some   of  these  specimens  I  have  preserved  by 
Counting  on  glass  slides,  and  these  are  at  your  dispoeaL    The 
malthrocystis,  which  I  feel  positive  was  in  the  outlet  water  last 
September,    did    not   appear   in    the    sample   recently    collected. 
The    preparations    pientioned     were     also    submitted    to    two 
experts    in     botanical     microscopy    of     this     city,     and    both 
agree  in   the  statement  that  the   vegetable  matter  contained  in 
water    from    the    city    mains    of     Jamestown     was    such    as 
had     its    origin    in    a    marsh    or    swamp    instead    of    in    deep 
wells.     All  of  these  recent  investigatipns  confirm  me  in  the  opinion 
that  the  water  from  the  driven  wells  is  practically  free  from  vesje- 
table  life  which  wonld  cause  any  annoyance  in  the  maina,  and  that 
the  algae  which  have  found  their  way  into  the  system  of  distribution 
pipop,  and   have  there  caused,  the  trouble   complained   of,  came 
originally  from  the  outlet  or  the  small  reservoir,  or  both.     I,  there- 
fore, see  no  reason  whatever  for  altering  or  modifying  the  opinions 
expressed  in  my  former  report. 

5th.  In  conclusion,  1  would  add  that  on  the  seventh  instant  the 
water  at  the  intake  from  the  outlet  was  standing  about  thirty  inches 
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deep  over  the  top  of  the  body  of  gravel  which  is  supposed  to 
^^ filter^  the  waters  of  that  stream  beiore  bein^  admittea  into  the 
suction  well  at  times  when  this  source  of  suppfy  happens  to  be  in 
Use.  It  is  needless  to  say  that  with  the  existing  appliances  this 
plan  of  purification  cannot  be  regarded  as  successful  when  the 
outlet  stands  at  its  {>resent  high  level. 

Kespectf  ully  submitted, 

EMIL  KXnCHLING, 

Civil  JEkgmier. 

REPOET    ON    THE     CHEMICAL    EXAMINATION    OF 
SEVEN   SAMPLES   OF    WATER   RECEIVED   FROM 
THE  STATE  BOARD  OF   HEALTH,  DECEMBER  21, 
^  1886, 

The  following  samples  of  water  were  received  from  city  of 
Jamestown  and  sent  to  chemist  with  the  numbers  marked  secretary 
number : 

Sec.  JVo.  1.—  On  tag :  Marked  Exhibit  1,  0.  H.  M.,  Marvin 
Smith,  S.  C.  J.,  drawn  December  10,  1886,  by  0.  H.  Monroe.  See 
testimony,  page  281. 

On  label  on  bottle :  Just  as  it  came  from  the  faucet  in  Eclip 
photographic  studio,  December  10,  1886,  drawn  by  C.  H.  Monroe. 

Sec.  Jyo.  2.— On  tag:  Marked  Exhibit  2,  E.  A.  £..  Marvin 
Smith,  S.  0.  J.,  drawn  December  8,  1886,  by  E.  A.  Kepler.  See 
testimony,  page  282. 

On  label  on  bottle :  Just  as  it  run  from  the  faucet  in  B.  W. 
Hay  ward's  loam,  December  8,  1886,  drawn  by  E.  A.  Kepler. 

Sec.  No.  3.— On  tac:  Marked  Exhibit  3,  F.  A.  D.,  Marvin 
Smith,  S.  0.  J.,  drawn  November  10,  1886,  by  Fred.  A.  Dorman 
at  Spaulding's  Green  Houses,  Spring  street.    See  testimony,  page  294. 

On  label  on  bottle :  No  1 . —  (Poison.)  Drawn  from  the  city  water 
pipe  November  10,  1886.  (This  is  pencil  mark.)  Out  flowers 
Irom  the  Spaulding  Green  Houses,  315  Spring  street,  F.  A.  D., 
Jamestown,  New  York. 

Sec.  No.  4. —  On  tag :  Marked  Exhibit  4,  A.  W.,  Marvin  Smith, 
S.  0.  J.,  drawn  from  conduit  plank  and  timber  well  (testimony,  page 
276),  on  the  13tli  day  of  December,  1886,  by  me,  Aaron  Wilbur.  See 
testimony,  page  297. 

On  label :  As  taken  from  the  conduit  above  the  pumping  wells 
of  the  Jamestown  Water  Supply  Company,  December  13,  1886, 
Aaron  Wilbur. 

Sec.  No.  6. —  On  tag :  Marked  Exhibit  5,  A.  W.,  Marvii)  Smith, 
S.  0.  J.,  drawn  from  Tnird  street  main,  not  from  dead-end,  on  18th 
December,  1886,  by  me,  Aaron  Wilbur.     See  testimony  page  297. 
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Sec.  JSfo.  6.—  On  tag :  Marked  Exhibit  6,  A.  W.,  Marvin  Smith, 
S.  C.  J.,  drawn  from  the  Lake  Yiew  avenue,  dead-end,  on  18tk 
December,  1886,  by  me,  Aaron  Wilbur.     See  testimonv,  page  897. 

Sec.  JSTo.l.—  On  tag :  Marked  Exhibit  10,  A.  W.,  Mw-vin  Bmit^ 
S.  C.  J.,  as  taken  from  adjacent  the  crib  of  Jamestown  Water  Sup- 
ply Company,  at  the  foot  of  the  lake,  December  18,  1886,  by  me, 
Aaron  Wilbur.  See  testimony,  page  298. 

Dr.  Lewis  Baloh,  Secretary^  Albany  : 

Dbab  Sm. — ^I  have  this  day  concluded  the  examination  of  thesevea 
samples  of  water  sent  to  me  on  the  twenty-first  ult  The  bottles 
were  nimibered  only,  and  as  no  particulars  concerning  the  waters 
were  furnished  me,  I  had  the  results  of  the  chemical  examinadon 
alone  upon  which  to  base  an  opinion  as  to  their  ^alit^  or  the 
advisability  of  employing  them  for  domestic  uses,  ana  this  is  bat 
part  of  the  information  which  is  essential  to  the  formation  of  an 
opinion  in  such  cases.  Samples  numbers  1  and  3  cannot  be  con- 
sidered drinking  water  in  any  sense  of  the  word.  They  are 
loaded  with  dissolved  and  suspended  matter,  and  in  every  way 
highly  offensive  and  disgusting.  The  ordinary  methods  of  water 
analysis  can  hardly  be  applied  to  such  liquids  as  these,  and 
many  difiiculties  were  experienced  in  their  examination.-  Theee 
were  increased  by  the  small  quantity  of  the  samples  fumished, 
which  did  not  admit  of  their  complete  examination,  nor  the  repe- 
tition of  any  tests.  Some  of  the  results  therefore  are  approximate 
only.  But  1  did  the  best  that  I  could  with  them  under  the  drcnm- 
stances.  They  cannot  be  rcjgarded  as  "  waters,"  nor  judged  by  any 
of  the  ordinary  standards.  The  same  may  be  said,  to  a  foss  d^ree, 
of  No  2.  A  water  with  such  a  sediment,  and  yielding  such  resnlts 
on  analysis,  is  evidently  imfit  for  domestic  use.  With  Noe.  4, 5, 6 
and  7  the  case  is  different.  These  would  rank  as  potable  watea«, 
and  some  of  them  of  fairly  good  quality. 

No.  1,  Contained  in  a  Pint  Bottlk,  and  Mabkbd  "  No.  1." 

[AU  restdts    parta   per  100,000.] 

Avpea/rwnce  :  Turbid,  with  sediment  filling  about  one-quarter  of 
the  bottle.  Color  of  water,  yellowish-brown  by  transmitted,  and 
greenish  by  reflected  light.  Sediment  dark  greenish-black.  Top 
of  liquid  covered  by  an  iridescent  film,  and  around  neck  of  bottle 
a  reddish-brown  scum  had  formed. 

Odor  at  100  deg.  F Highly  disagreeable 

and  offensive. 

Chlorine 0.80 

Phosphoric  acid  in  phosphates Very  heavy  traoea. 

Nitrates None.    * 

Nitrites. ♦ 

1 — -" 

*  Qiiantitv  did  not  admit  of  application  or  of  satisfaotoiy  application  of  teit 
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Free  ammonia: 

Settled  water 3.6000 

Water  with  sediment  4.5000 

Albuminoid  ammonia : 

Settled  water 0.4000  + 

Water  with  sediment 4.6000  + 

Oxyffen  absorbed * 

Totju  hardness * * 

Total  solids : 

Settled  water. 66.40  f 

Water  with  sediment 788.00  X 

Loss  on  ignition : 

Settled  water 33.80  ♦♦ 

Water  with  sediment 284.80  ft 

Mineral  matter  (by  difference)  : 

Settled  water 32.60 

Water  with  sediment 503.20  J 

Conchmons :  As  previously  stated,  this  liquid  cannot  be  con- 
sidered "  water,"  in  any  ordinary  sense,  being  entirely  unfitted  for 
any  use  as  such.  I  am  unable  to  account  for  the  small  amount  of 
chlorine  present.  Some  difficulty  was  experienced  in  reaching  a 
satisfactory  determination,  as  the  amount  did  not  permit  a  repetition 
of  the  test,  but  the  quantity  does  not  probably  much  exceed  that 
reported. 

No.  2,  CONTAIWKD  IN  A  PlHT  BoTTLE,  AND   MaBKED   "  No.  2." 

Appearance :  On  standing,  water  became  quite  clear.  It  had  a 
yellowish-green  tint,  sediment  filling  about  one-twelfth  of  the  bottle. 
Drown,  liocculent  and  ropy,  with  numerous  fibres. 

Odor  at  100  deg.  F Slight. 

Chlorine 1.20 

Phosphoric  acid  in  phosphates Very  heavy  traces,  f 

Nitrates Abundant  traces. 

JNitrites         "             " 

Free  ammonia : 

Settled  water 0.0033 

Water  with  sediment 0 .  0053 

Albuminoid  ammonia : 

Settled  water 0.0170 

W^ter  with  sediment 0.2950-f- 

*  Quantity  did  rot  admit  of  application  or  of  satisfactory  application  of  test. 

L Residue,  reddish-brown  and  saline  around  top  of  dish. 
Residue,  reddish-brqwn. 
Blackening  scintillations  and  disagreeable  odor  on  ignition. 
4f  Blackening  scintillations  and  disagreeable  odor  on  ignition 
1  Contains  much  iron, 
t  From  residue  on  evaporation  of  water  with  sediment. 
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Oxycen  absorbed  (permanganate) : 

After  fifteen  minntes  at  eighty  dqg.  F * 

After  four  hours,  at  eighty  deg.  F. 0.4570  J 

Total  hardness 8.5 

Total  solids : 

Settled  water 18.00  f 

Water  with  sediment 45.60  J 

Loss  on  ignition : 

Settled  watlr 8.00  *♦ 

Water  with  sediment 24.40  ft 

Mineral  matter  (by  difference)  : 

Settled  water 10.00 

Water  with  sediment 21.20 

Condvsion  :  This  water  in  its  natural  state  with  the  Bediment  is 
entirely  unfit  for  domestic  use.  The  settled  or  filtered  water  gives 
better  results  on  analysis  but  is  clearly  polluted. 

No.  8,  Contained  in  a  Half  Pint  Bottle,  and  ItfAEmcn  "  No.  S.** 

Appearance  :  Turbid,  with  sediment  filling  nearly  half  the  bottle. 
Color  of  water,  greenish-brown.     Sediment,  dark  greenish  black. 

Odor  at  100  deg.  F Offensive  and 

agreeable. 

Chlorine 6.00  f 

Phosphoric  acid  in  phosphates Very  heavy 

Nitrates Traces. 

Nitrites * 

Frpe  ammonia : 

Settled  water 4.3000 

Water  with  sediment 6.7000 

Albuminoid  ammonia : 

Settled  water • 0. 1600 

Water  with  sediment 5 .  6000 

Oxygen  absorbed * 

Total  hardness * 

Total  solids : 

Settled  water 54.40  f 

Water  with  sediment 612.40  J 


*  Quantity  did  not  admit  of  determination. 

: :  Amount  increased  by  nitrites  present    The  clear  water  tested. 
"  Kesidue,  yellowish- white. 

::  Residue,  light  yellowish- white,  with  brownish  patches. 
**  Slight  darkenmg  and  slight  odor  on  ignition. 
ft  Blackening  scintillations  and  unpleasant  odor  on  ignition. 
f  Approximate  at  end,  reaction  not  distinct  and  quantity  did  not  admit  of 
further  tests. 

*  Quantity  did  not  admit  of  application  of  tests. 
f  Kesidue,  brownish -yellow. 

X  Residue,  yellowish-brown  and  brownish-black  in  patches, 
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L088  on  ignition : 

Settled  water 31.20  *♦ 

Water  with  sediment 269.60  ft 

Mineral  matter  (by  difference) : 

Settled  water 23.20 

Water  with  sediment 342.80  | 

Canclfisums :  As  in  the  case  of  No.  ly  this  liqnid  cannot  be  con- 
sidered ^^  water  "  in  any  ordinary  sense,  being  entirely  unfitted  for 
any  use  as  such. 

No.  4,  Ooio'AiNED  IN  Two-QUABT  FBUir  Jab,  Masksd  "  No.  4." 

Appearance:  Qnite  clear, greenish  tint.  Slight  brownish  floccn- 
lent  sediment. 

Odor  at  100  deg.  F Very  slight. 

Chlorine 0.30 

Phosphoric  acid  in  phosphates Bare  trace. 

Nitrates Traces. 

Nitrites Traces. 

Free  ammonia 0.0210 

Albuminoid  ammonia 0.0060 

'    Oxyj^n  absorbed  (permanganate) : 

After  mteen  minutes  of  eighty  deg.  F 0. 1657 

After  four  hours  of  eighty  deg.  F 0 .  3214 

Total  hardness 5.0 

Total  solids 1 0 .  20  f 

Loss  on  ignition 3 .  80  ^ 

Mineral  matter  (by  difference) 6.40 

Canchtsians :  Chlorine  and  total  solids  low.  Total  ammonia 
high;  also  oxygen  absorbed.  Phosphates,  nitrates  and  nitrites 
present  in  traces.  Evidently  polluted.  Cannot  be  considered  a 
safe  water. 

No.  5,  COMTAINKD  IN  A  TwO-<JUART  FrUIT  JaR,  AND  MaBKSD  "  No.  6." 

Appearance :  Quite  clear,  greenish  tint.  Very  slight  flocculent 
sediment. 

Odor  at  100  deg.  F Very  slight. 

Chlorine. 0.40 

Phosphoric  add  in  phosphates Traces. 

Nitrates Present. 

Nitrites. Traces. 

Free  ammonia 0.0044 

Albuminoid  ammonia 0.0016 

« 

**  Blackened,  some  scintillationB  and  odor  on  ignition. 

\\  Blackened,  gave 'off  inflammable  gas  and  disagreeable  odoronignitkNL 

I  Contains  much  iron. 

\  Residue  llffht  vellowish-white. 

i  Some  blackening  and  slight  odor  on  ignition. 
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Oxygen  absorbed  (permanganate) 

After  fifteen  minutes  at  eighty  deg.  F 0 .  1428 

After  four  hours  at  eighty  deg.  F 0 .  2714 

Total  hardness 6.5 

Total  solids. 12.90  * 

Loss  on  ignition 4. 70  f 

Mineral  matter  (by  difference) 8.20 

Conclvsions :  Chlorine,  .total  ammonia  and  total  Bolids^  low. 
Phosphates,  nitrates  and  nitrites  present  in  small  quantity.  Oxygen 
absorbed  would  rank  it  as  of  medium  purity.  Oi  fair  quality  but 
not  completely  satisfactory. 

No.  6,  Contained  in  a  Two-quart  Fsurr  Jae,  and  Mabkbd  "  No.  6." 

Appearance  :  Quite  clear ;  greenish  tint.  Yery  slight  flooculent 
sediment. 

Odor  at  100  deg.  F Very  slight. 

Chlorine 0.60 

Phosphoric  acid  in  phosphates Traces. 

Nitrates Present 

Nitrites Traces. 

Free  ammonia 0.0016 

Albuminoid  ammonia 0.0025 

Oxygen  absorbed  (permanganate) : 

After  fifteen  minutes  at  eighty  deg.  F 0.1043 

After  four  hours  at  eighty  deg.  F ■. ,       0.2071 

Total  hardness *. 6.5 

Total  solids 12.80  J 

Loss  on  ignition 4 .  50    | 

Mineral  matter  (by  difference) 8 .  30 

Conclusions  :  Chlorine,  free  and  albuminoid  ammonia  and  total 
solids  low.  Oxygen  absorbed  would  rank  it  as  of  medium  pnritv. 
Phosphoric  acid,  nitrates  and  nitrites  present  in  small  quantity.  Of 
fair  quality  although  not  in  all  respects  entirely  satisfactory. 

No.  7,  Contained  in  a  Two-quabt  Fruit  Jab,  and  Marked  **  No.  7." 

Appearance :  Quite  clear ;  light  greenish  tint ;  slight  brownish 
flocculent  sediment. 

Odor  at  100  F Very  slight. 

Chlorine 0.35 

Phosphoric  acid  in  phosphates Traces. 

Nitrates None. 

Nitrites Faint  trace. 

Free  ammonia 0 .  0180 

Albuminoid  ammonia 0  .0055 


•  Residue  light  yellowish- white. 
f  Blackening  and  slight  odor  on  Ignition. 
X  Residue,  light  yellowish-white. 
I  Blackening  an^  slight  odur  on  ignition. 
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Oxjffen  absorbed  (permanganate) : 

After  fifteen  minutes  at  eighty  deg.  F *  0 .  0657 

After  four  hours  at  eighty  deg.  F 0. 1428 

Total  hardness 3.** 

Total  solids 5.60  f 

Loss  on  ignition 2.60  j 

Mineral  matter  (by  difference) 3.00 

ConclAmons :  Chlorine  and  total  solids,  low.  Albuminoid  am- 
monia, medium,  and  free  ammonia,  high.  Oxygen  absorbed  less 
than  in  Nos.  4,  5  and  6.  Phosphoric  acid  traces  ;  nitrates  absent 
and  nitrites,  faint  trace.  Were  it  not  for  the  ammonia  would  rank 
as  of  fair  quality. 

After  a  careful  consideration  of  the  above  results,  Nos.  1  and  3 
not  being  considered,  I  am  of  the  opinion  that  No.  2  is  the  most 
largely  puUuted  and  objectionable ;  that  No.  4  is  polluted,  but  to  a 
much  less  extent,  and  cannot  be , considered  a  safe  water;  that 
Nos.  5  and  6  are  of  about  the  same  quality,  both  being  fair,  but 
neither  entirely  satisfactory ;  and  that  IM  o.  7  is,  in  most  respects,  the 
beet  of  all,  but  yields  too  much  ammonia  to  be  considered  a  good 
water ;  aside  from  this,  it  is  of  good  quality. 

Tours  Hespectf ully, 

WILLIS  G.  TUCKER, 

Analyst. 

Chemioal  Labobatobt  of  thb  Albautt  Medioal  Oollbgb,  ) 

Albany,  N.  Y.,  Jcmua/ry  7, 1887.  ( 

A  number  of  samples  of  water  were  also  forwarded  by  the  com- 
pany, from  which  an  equal  number  were  selected  and  sent  to  chemist 
tor  analysis.  His  return  shows  them  to  be  comparable  only  with 
the  driven-well  water. 

The  samples  selected  and  sent  to  the  chemist  were  marked  '^  A  " 
to  ^^  O  "  in  the  office,  and  were  sent  to  him  only  under  such  mi^*k. 
The  following  shows  mark  under  which  they  were  sent  to  chemist 
and  label  on  me  bottle  as  received. 

Sec.  Mark : 

A Marked  on  label,  6. 

12=16=86 
4  and  5  p.  ic 

B ' Marked  on  label,  37. 

12=16=86 
10  and  11  A.  M. 

0 Marked  on  label,  19. 

12=16=86 
Bet.lOandll  A.M. 

J  Residue  almost  white. 
Slight  darkening  and  very  slight  odor  on  ignition. 
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D Marked  on  label,  75. 

12=17=86 
2  and  5  p.  iL 

E Marked  on  label,  9L 

12=17=86 
10  and  1Sa.1i 

F Marked  on  label,  lOL 

13=17=86 
2  and  5  p.  iL 

G Marked  on  label,  Collected  from 

fancet  at  E. 
D,  Spaoldxng'i 
ereen-lioaB6) 
December  90, 
1886,  F.  R 
FamluLn. 


BEPORT  ON  THE  CHEMICAL  EXAMINATION  OF 
SEVEN  SAMPLES  OF  WATER  RECEIVED  FROM  THE 
STATE  BOARD  OF  HEALTH,  JANUARY  8,  1887. 

Db.  Lewis  Balob,  Secretary y  AJbamy  : 

Bbab  Sm. —  I  have  conclnded  the  examination  of  the  seyen 
samples  of  water  sent  to  me  on  the  eighth  instant.  The  botdeB 
were  marked:  "A,'*  "B,"  «C,"  "D,"  "E,"  "F"  and  "G,"  de 
first  six  being  eight  onnce  bottles  and  the  last  ('^  G")  held  a  quart 
All  were  sealed  with  wax,  the  first  six  stamped  with  a  letter  €r,  and 
the  last  ("  G  ")  apparently  with  a  seal  of  same  kind.  The  qnantitj^ 
in  the  case  of  the  first  six  samples,  did  not  admit  of  a  fnll  analysu, 
and  the  examination  made  is  as  thorough  as  I  could  well  ma£e  it 
upder  the  circumstances.  The  chlorine  determinations  are  anffi- 
ciently  exact,  though  they  are  not  precise,  as  the  quantity  of  water 
did  not  admit  of  its  concentration,  which  is  desirable  when  the 
amount  of  chlorine  is  low.  The  ammonia  determinations  were 
made  by  operating  upon  100  cubic  centimeters.  Qnalitatiye  testa 
showed  the  presence  of  nitrates  in  all  the  samples.  No  accurate 
determination  could  be  made.  No  tests  for  nitrites  could  be  made 
escept  in  the  case  of  sample  '^  G,"  in  which  they  were  seeminglj 
absent.    The  conclusions  drawn  are  based  on  the  analytical  data  alone. 

Sample  "  A."  Quantity,  eight  fl.  ounces.  (All  results,  parta 
per  100,000.) 

Appea/r(mc6  :  Quite  clear ;  some  brownish  flocculent  sediment 

Odor  at  100  deg.  F Very  slight 

Chlorine 0.60 

Nitrates Present. 

Free  ammonia None. 

Albuminoid  ammonia 0.0010 


\ 
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C<mciu9WM :  Qaantibr  of  sample  admitted  of  no  further  testa. 
Reenlts  of  examination,  ravorable.  Amoant  of  nitrates  apparently 
small. 

Sample  ^^  B."    Quantity,  eight  fl.  ounces. 

Afpea/rwace  :  Quite  dear ;  some,  brownish  flocculent  sediment. 

Odor  at  100  deg.  F Very  slight. 

Chlorine 0.60 

Nitrates Present. 

Free  ammonia. None. 

Albuminoid  ammonia 0 .0020 

Conohtsions  :    Same  as  in  ^^  A." 

Sample  ^^  0."    Quantity,  eight  fl.  ounces. 

Appeara/noe  :  Quite  dear ;  some  brownish  flocculent  sediment. 

Odor  at  100  deg.  F :  Very  slight. 

Chlorine 0.60 

Nitrates Present.  - 

Free  ammonia None. 

Albuminoid  ammonia 0.0016 

Conclusions  :  Same  as  in  ^*  A." 

Sample  '^  D."    Quantity,  eight  fl.  ounces. 

Appearance:  Quite  clear;  slight  brownish  flocculent  sediment. 

Odor  at  100  deg.  F Very  slight. 

Chlorine 0.60 

Nitrates Present 

Free  ammonia :    None. 

Albuminoid  ammonia 0.0022 

Cimchisions :  Same  as  in  ^^A." 

Sample  '^  £."    Quantity,  eight  fl.  ounces. 

Appearance:  Quite  clear.    Some  brownish  flocculent  sediment. 

Odor  at  100  deg.  F Very  slight. 

Chlorine 0.60 

Nitrates Present. 

Free  ammonia 0.0005 

Albuminoid  ammonia 0.001& 

Conclusions  :  Same  as  in  ^^A." 

Sample  ^'  F."    Quantity,  eight  fl.  ounces. 

Appearance:  Quite  dear.    Some  brownish  flocculent  sediment. 

Odor  at  100  deg.  F Very  slight. 

Chlorine 0.60 

Nitrates Present 

Free  ammonia 0. 0010 

Albuminoid  ammonia 0.0032 

Condimons :  Same  as  in  "A." 
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Sample  "  G."     Quantity,  thirty-two  fl.  onnces. 

Avpearomce :  Qaite  clear.  Very  slight  aediment,  consisting  of 
whitish  particles. 

Odor  at  100  deg.  F ; None. 

Chlorine 0.60 

Phosphoric  acid  in  phosphates Bare  trace. 

Nitrates Present 

Nitrites None. 

Free  ammonia 0.0012 

Albuminoid  ammonia 0.0045 

Oxygen  absorbed  (permanganate) : 

After  fifteen  minutes  at  eighty  deg.  F 0.1478 

After  four  hours  at  eighty  deg.  F 0 .  2579 

Total  solids 13.40  * 

Loss  on  ignition 4.00  ** 

Mineral  matter  (by  difference) 9 .40 

Total  hardness 8**.0 

Conchisians :  Chlorine,  total  ammonia  and  total  solids,  low  * 
phosphoric  acid,  bare  trace  ;  nitrates,  traces ;  nitrites,  absent ;  oxy 
gen  absorbed  would  rank  it  as  of  medium  purity  (if  a  snrfacc 
water).  This  water,  although  not  in  every  respect  entirely  satb 
factory,  is  nevertheless  of  very  fair  quality. 

*  Residue,  very  light  yellowish-white. 

**  Some  blackening  with  but  little  odor  on  ignitloii. 
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In  condnsion  it  may  be  said  that  there  is  a  striking  smularitj 
between  these  waters,  both  physically  and  chemically,  ^ey  all  con- 
tain practically  the  same  amount  of  chlorine,  and  traces  of  nitrates 
are  present  in  each.  The  amounts  of  free  and  albuminoid  ammonia 
increased  slightly  in  samples  "  E,"  "  F  "  and  "  G,"  but  are  low  in 
all.  If  any  of  these  waters  are  polluted  they  are  certainly  largely 
diluted. 

Yours  respectfully, 

WILLIS  G.  TUCKER, 

AnalysL 

Ohbiooal  Labobatoby  of  thb  Albany  Msdioal  Oollbos 


Albany,  N.  Y.,  Jcmuayry  14, 1887. 


} 


DIGEST  OF  AFFIDAVITS. 

The  affidayits  on  the  part  of  the  city  seek  to  establish  certain 
points,  namely,  that  it  was  in  the  mind  of  Mr.  Kent  to  use  ontiet- 
water ;  that  he  has  actually  done  it ;  that  the  water  was  unfit  for 
domestic  uses ;  that  it  was  detrimental  to  health,  and  that  it  was  not 
acceptable  to  the  people.  The  eyidence  on  each  of  these  points  k 
here  giyen  for  what  it  is  worth : 

1.  That  it  was  in,  the  mi/nd  of  Superintendent  Kent  to  uee  ik$ 

water  damdesHnel/y. 

John  Conway,  an  employe,  as  inspector  while  the  works  were 
constructing,  and  subsequently  in  charge  of  the  extension  of  mains 
and  laying  service  pipes,  who  had  charge  of  laying  pipe  to  the 
oatlet,  swears  that  after  the  board  of  health  sealed  the  gate 
of  outlet-pipe  in  1884:,  Mr.  A.  F.  Kent  expressed  to  him  the  wish 
that  there  was  some  way  to  open  the  gate  without  breaking  the 
seal ;  that  again  late  in  the  summer  of  that  year,  after  the  seal  haa  been 
broken  on  account  of  a  fire,  and  another  gate  with  yalye  had  been  put 
in  outlet-pipe,  A.  F.  Kent  said  he  wished  there  was  some  way  tnat 
the  gate  could  be  closed  and  still  use  the  water ;  that  Conway  said 
it  might  haye  been  done  by  putting  in  a  "  by-pass ; "  that  he  then 
said  he  wished  he  had  known  of  it,  or  thought  of  it,  before  we  had 
finished  the  work. 

2.  That  (mUet-waier  haa  heen  mixed  with  that  from  driven  noeUe 

offid  furnished  to  conaumera, 

John  Conway  swears  that  during  the  summer  of  1884  it  was 
used  and  supplied  quite  largely  to  consumers,  while  the  company 
were  persistently  and  strenuously  denying  it. 

EzBA  HiBBABD,  engineer,  swears  that  it  was  used  wheneyer  the 
driyen-well  supply  was  insuflSciont ;  that  it  was  usually  aUowed  to 
run  in  during  the  night,  and  that  Kent  told  him  it  was  better  to  let 
it  run  in  nignts. 
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Charles  A.  Mokbos,  photographer,  swears  that  he  saw  the  pipe 
from  outlet  discharging  into  well  on  May  14,  1885,  forenoon ;  that 
the  water  was  then  foil  of  leaves  and  grass,  and  that  among  other 
things  he  noticed  the  remnants  of  an  old  shirt  or  jacket. 

3.  That  ihe  water  supplied  consumers  d/wrmg  the  siw  months^ 
mere  or  less^^  prior  to  December^  1886,  Tuis  been  offensvoe  to  taste, 
STnell  and  eighty  and  un^  for  potable  or  domestic  uses. 

Dr.  Wm.  Mabvin  Beiius,  December  9, 1886,  swears  that  he  has 
not  osed  the  water  in  his  family  for  a  year. 

Edoab  a.  Kepleb,  photographer,  swears  that  at  no  time  during 
the  past  six  months  has  the  water  been  fit  for  use  in  his  business. 

Dr.  Wh.  p.  Beictts,  physician,  swears  the  water  was  of  sudi  a 
character  that  he  has  not  used  it  at  his  house  or  in  his  family,  or 

etrmitted  its  use  for  culinary  or  drinking  purposes  for  over  a  year, 
e  said  nothing  about  it  in  his  practice  for  fear  of  creating  a 
^^  scare,"  but  always  prescribed  other  drinks.  He  does  not  consider 
it  safe. 

Dr.  BoBBBT  N.  Blanohabd  swears  that  he  does  not  use  it  in  his 
family,  and  has  not  permitted  its  use  for  about  a  year. 

Dr.  Henby  p.  Hall  swears  that  for  the  last  two  months  the 
water,  on  account  of  its  offensive  smell  and  the  sediment  or  par- 
ticles of  vegetable  matter  held  in  suspension,  has  been  unfit  to  even 
bathe  in,  1^  alone  drink^  and  that  ^^  Exhibit  2,  £  A  K "'  is  a  fair 
sample  of  its  character  for  the  last  six  months. 

Ohables  S.  Bakeb,  a  blind  man,  swears  that  during  past  two 
months  the  water  has  been  of  very  offensive  smell  and  taste ;  its 
odor  was  like  rotten  wood,  and  when  boiling  the  odor  was  dis- 
tinguishable throughout  the  house. 

Dr.  Geobob  W.  WnrrNEY  swears  that  he  has  seen  it  running 
from  street  hydrants  and  house  water-plugs,  that  it  was  sometimes 
very  offensive  and  disagreeable  both  to  sight  and  smell,  and 
occasionally  apparently  clean  to  sight.  Within  the  last  few 
months  has  frequently  seen  it  loaded  with  decaying  and  putrid 
animal  and  vegetable  matter,  and  this  not  confined  to  any  portion 
of  city. 

Owen  Jones,  hotel  keeper,  swears  that  for  the  past  six  months 
it  has  been  of  a  very  offensive  taste  and  smell,  some  of  the  time 
of  a  dark,  yellowish,  muddy  color,  and  again  quite  red.  He  does 
not  use  it  for  drinking  or  cooking  purposes. 

4  That  the  water  furnished  the  eity  for  the  last  sua  mont/is, 
more  or  lesSj  has  not  been  pure  and  whdesomey  and  that  its  use 
^ootddprove  a  menace  and  dcmger  to  health. 

Dr.  Wh.  P.  Beicus  (a  physician  practicing  medicine  in  James- 
town thirty-five  years^  on  December  18, 1886,  swears  that  he,  for 
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over  a  year,  has  forbidden  the  nse  of  the  water  in  his  family ;  that 
he  has  always  prescribed  other  drinks  for  his  patients ;  that  he  did 
not  consider  the  water  safe. 

Dr.  Robert  N.  Blanohabd  (health  officer  of  city),  on  Decwn- 
ber  13,  1886,  swears,  that  for  some  six  months  and  more  he  has 
given  the  water  supply  considerable  attention,  and  that  during  that 
period  it  has  not  been  safe  for  domestic  purposes.  He  had  seen 
the  worst  samples  of  it  that  day,  and  would  not  have  tasted  it  for 
twenty-five  dollars.  He  has  said  little  about  the  water ;  but  when 
occasion  required  it,  he  had  always  advised  his  patients  not  to  nseii 

Dr.  Henry  P.  Hall,  practiced  medicine  for  twenty-eight  yean, 
on  December  13,  1886,  swears,  that  for  the  last  six  months  the 
water  furnished  by  the  Jamestown  Water  Supply  Company  has 
been  unfit  and  unsafe  to  drink,  or  for  culinary  use.  His 
horses  had  frequently  refused  to  drink  it,  and  a  patient  of  hie  had 
been  made  to  vomit  by  the  odor  produced  by  heating  some  of  it  to 
remove  a  plaster.  He  would  not  allow  a  patient  to  drink  it  nnleff 
it  had  been  boiled  and  filtered. 

Dr.  George  W.  WnrrNET  (practicing  medicine  sinoe  1852)i 
swears  that  he  has  seen  many  cases  of  disease  of  a  low  grade  of 
feverproduced  by  it,  and  uni^rmly  advises  his  patients  not  to  mo 
it.  He  went  so  far  as  to  say  tnat  during  hot  weather  it  was 
dangerous  to  use  the  water  even  to  sprinkle  lawns.  He  had  eeen 
many  severe  cases  of  fever  and  blood  poisoning  produced  from 
using  water  melted  from  lake  ice  taken  from  the  lower  end  of  the 
lake  for  drinking  purposes. 

5.  That  it  is  not  acceptable  to  the  commv/ivity. 

In  addition  to  those  who  have  been  already  noted  as  not  using  it 
on  sanitary  grounds : 

Addison  P.  Shearman  swears  that  Shearman  Brothers,  employiDK 
sixty  hands,  do  not  use  it  for  drinking  pui-poses,  but  go  twenty 
rods  away  to  get  water  from  a  spring. 

William  Blackstone  swears  that  Van  Denfrift,  employing 
thirty  hands,  does  not  use  it  for  drinking  purposes,  but  goes  fifteen 
or  twenty  rods  away  to  get  water  from  a  spring. 

William  S.  Gifford  swears  that  the  Jamestown  Cane  Seat 
Company,  employing  about  sixty  hands,  do  not  use  the  water  for 
drinking  purposes,  but  carry  it  from  wells  twenty  rods  away. 

William  H.  Boyd  swears  that  the  Jamestown  Knitting  Milla, 
emplojring  100  persons,  had  seventy-five  of  their  men  worldng  op 
the  third  floor  refuse  to  drink  the  water  from  the  summer  of  1 8S6, 
till  ^N^ovember,  and  that  since  then  it  has  been  a  constant  souroo  of 
trouble. 

John  K.  Stafford  swears  that  the  Humphrey  House,  a  hotel 
accommodating  150  guests,  does  not  use  the  water  for  drinking  or 
culinary  purposes,  but  gets  it  from  neighboring  driven-wells. 
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EiJAS  F.  Oarpentbb,  of  the  Jamestown  Axle  works,  employing 
fifty  hands,  swears  that  none  use  city  water. 

E.  WiLKiNS,  of  the  firm  Ford  &  Hodgkins,  employing  twenty- 
five  men,  swears  that  they  do  not  use  city  water. 

Charles  Ipsan,  of  the  Jamestown  Bedstead  Company,  employing 
fifty-seven  men,  swears  that  they  do  not  use  city  water. 

Wm.  J.  Maddox,  table  manufacturers,  employing  fifty  men, 
swears  that  they  do  not  use  city  water. 

G.  Walter  Barnes,  of  the  Columbia  Grain  Drill  Company, 
employing  twenty-five  men,  swears  that  they  do  not  use  city  water. 

John  Cadwbll,  of  the  Jamestown  Wood  Seat  Chair  Company, 
employing  forty-five  men,  swears  that  none  use  city  water  for  drink- 
ing purposes. 

Charles  E.  Parks,  of  the  firm  of  Parks  &  Hazzard,  employing 
seventy-five  persons,  swears  that  they  do  not  use  city  water  for 
drinking  purposes. 

S.  Windsor  Baker,  of  the  Jamestown  Cotton  mill,  employing 
sixty  people,  swears  that  they  do  not  use  city  water. 

Wm.  L.  Butts,  of  the  Jamestown  Worsted  mills,  employing 
500  hands,  swears  that  they  do  not  drink  city  water. 

Charles  M.  Watte,  of  the  Breed  Furniture  Company,  employ- 
ing sixty  men,  swears  that  they  do  not  use  city  water  for  driuKing 
purposes. 

John  T.  Wilson,  manufacturer,  employing  sixty  men,  swears 
that  they  do  not  drink  city  water. 

Marivs  George  Martyn,  of  Martyn  Bros.,  employing  100 
persons,  swears  that  they  have  city  water,  but  men  will  not  dnnk  it: 
Obliged  to  employ  a  man  to  carry  a  supply  from  a  spring  at  an 
additional  cost  of  ^300  a  year. 

Wm.  N.  Gokey,  of  Gokey  &  Sons,  employing  150  to  175  people, 
swears  that  they  do  not  drink  city  water. 

Albert  "N.  Sherman,  of  the  Sherman  House,  accommodating 
200  guests,  swears  that  they  do  not  use  city  water  for  drinking  or 
cooking  purposes. 

James  H.  Jones  swears  that  he  does  not  use  city  water. 

The  affidavits  on  the  part  of  the  water  company  seek  to  estab- 
lish the  facts  that  since  the  introduction  of  their  water  supply 
the  health  of  the  people  of  Jamestown  has  been  improved  ;  tnat 
outlet  water  has  only  been  used  in  case  of  fire  ;  that  the  bad  taste 
and  odor  of  the  water  is  owing  to  the  development  of  algffi  in  the 
driven-well  supply,  to  iron  rust  in  the  pipes,  to  the  number  of  dead- 
ends, and  to  tne  negligence  of  water-takers  in  not  flushing  their 
services  before  taking  the  water;  that  they  are  doing  all  in 
their  power  to  remove  these  objections,  and  that  the  water  at  present 
is  safe  for  potable  uses. 
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1.  Regarding  the  improvement  in  the  public  health. 

Dr.  F.  D.  Ormes,  Dr.  J.  W.  Scorr,  Dr.  W.  P.  Bebojb,  Dr.  W. 
M.  Bbmus,  Dr.  G.  W.  ELazeltinb,  Dr.  Laban  Hazkltine  and  Dr. 
A.  F.  Wabd  swear  that  since  the  introduction  of  the  water  supply 
there  has,  in  their  judgment  and  experience,  been  a  considerably 
less  number  of  cases  of  sickness  and  deaths  from  zymotic  diseases, 
and  that  the  water  has  not  endangered  audioes  not  now  endanger 
the  security  of  life  or  health  in  the  locality  where  it  is  used. 

Wm.  C.  J.  Hall  swears  he  never  heard  or  knew  of  any  disease, 
illness  or  death  having  been  caused  by  the  use  of  said  water. 

R.  J.  Forbes,  Rev.  N.  I.  Rubinkam,  F.  B.  Fabnhaj£«  M.  M. 
Brooks,  Solomon  Jones,  J.  Harry  Jones,  Robert  T,  Hazzabd, 
Frank  S.  Jones,  Wm.  H.  Keeler,  all  swear  that  they  found  the 
water  satisfactory,  although  it  had  occasionally  a  little  woody  taste. 

Sidney  Jones  swears  that  he  has  used  the  water  constantly  from 
November  11,  1882,  and  found  it  satisfactory;  never  had  a  case  of 
sickness  from  zymotic  disease  in  his  family,  and  thinks  there  is  less 
in  town  since  tne  water  was  introduced. 

Alexis  Crane  makes  an  affidavit  substantially  the  same. 

W.  A.  Kent  presents  statistics  of  deaths  at  Jamestown  before 
and  after  the  water  supply  was  introduced,  to  show  there  has  been 
a  diminution  in  zymotic  diseases.  There  being  no  records  of  vital 
statistics  kept  prior  to  the  introduction  of  the  water  supply,  he 
procured  his  iniormation  for  that  period  from  the  cemetery  records 
of  interments,  taking  only  those  who  died  at  Jamestown. 

2.  That  outlet  water  has  only  been  used  in  case  of  fire. 

A.  F.  Kent  swears  that  the  outlet  is  not  to  be  used  except  in  case 
of  fire. 

3.  Tluitr  the  had  taste  and  odor  of  the  water  is  awing  to  the 
development  of  ahjce  in  the  driven  well  supply^  and  to  iron  rust  in 
pipes. 

Wm.  C.  J.  Hall  swears  that  before  the  connection  with  the  out- 
let he  found  the  water  at  times  tasting  disagreeably,  and  found  the 
cause  to  arise  from  decayed  fresli-water  aigje. 

Prof.  Leeds,  in  his  printed  report,  dated  May  22,  1886,  which  is 
sworn  to,  makes  the  same  assertion,  and  proposed  as  a  remedy  the 
covering  of  the  pump  well. 

4.  That  the  water  %s  at  present  safe  for  potable  purposes. 

All  the  physicians  above  noted  as  testifying  to  the  diminution  of 
zymotic  diseases,  also  swear  that  the  water  is  safe  for  potable  us€«. 
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Comments  on  Above  Affidayits, 

There  seems  to  be  a  conflict  of  medical  opinion  regardinff  the 
purity  of  the  water  that  has  been  furnished.  While  Dr.  Blancnard, 
Dr.  HaJl  and  Dr.  Whitney  swear  that  it  has  been  unlit  and  unsafe 
to  drink,  or  for  culinary  use,  Drs.  "Ward,  Scott,  Ormes,  W.  P. 
Hazeltine  and  Laban  ^azeltine  take  the  opposite  view,  and  Drs. 
Wm.  M.  and  Wm.  P.T^muB  seem  to  straddle  both  sides  of  the 
fence,  the  former  on  the  17th  of  December,  1886,  declaring  it  safe 
to  use,  vet  on  the  ninth  swearing  that  he  had  not  lised  it  in  his 
family  for  a  year  ;  and  the  latter  on  the  18th  of  December,  1886, 
averring  that  the  use  of  the  water  has  not  endangered  life  or  health, 
while  on  the  ninth  of  the  same  month  he  swears  that  he  has  not 
used  it  in  his  family  for  a  year  or  prescribed  it  for  his  patients,  and 
that  he  did  not  consider  it  safe. 


AFFIDAVITS    SUBMITTED    BY    THE    CITY    OF 

JAMESTOWN. 

State  of  New  York: 

In  the  Matter  of  the  Jamestovm  Water  Supply  Company, 

Before  His  Excellency  the  Governor  and  The  State  Board 

OF  Health. 

TESTIMONY  taken  for  the  information  of  His  Eccelleney  and 
the  State  Board  of  Health,,  pursuant  to  a  stipidation  made  and 
entered  into  hy  the  City  of  Jam^estoion^  through  its  Special  Com- 
mittee of  its  Common  Council ;  the  Jamestown  Water  Supply 
Compam^y,,  through  its  president  and  superintendent  and  its 
counsel,,  and  the  State  Board  of  Health,,  through  its  secretary^  at 
Jamestovm,,  on  the  ^th  day  of  December^  1 886 ;  that  the  iesti- 
m/my  he  taken  in  the  form  of  affidavits,,  with  the  same  effect  as 
common-law  proof,,  and  suhmitted  to  the  State  Board  of  Health 
on  or  hefore  Tuesday,,  December  21,  1886. 

O.  F.  Price,  Mayor, 

Ed.  R.  Bootey,  Chairman  Special   Water  Committee. 


STATE    OF    NEW    YORK,  ) 

Chautauqua  County,  Cmr  of  Jamestown,  \  **'  * 

Emil  Kuichlino  being  first  duly  sworn  says : 

I  reside  at  Rochester,  New  York,  and  by  profession  am  a  civil 
and  sanitary  engineer;  for  thirteen  years  I  was  principal  assistant 
engineer  of  the  water  works  at  Ronhoster  and  am  now  a  member  of 
the  board  having:  charge  of  its  public  works,  and  for  the  past  five 
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or  SIX  years  I  have  been  employed  by  the  New  York  State  Board  of 
Health,  as  a  sanitary  expert;  I  was  educated  at  the  Univeraity 
of  Rochester  and  the  Carernhe  Polytechnic  School,  Germany, 
graduating  from  the  former  in  186S  and  taking,  a  year  later,  the 
earned  degree  of  civil  engineer,  and  being  graduated,  with  the  same 
degree,  from  the  latter  in  1872 ;  I  was  requested  and  employed  the 
twenty-seventh  of  August  last  by  the  Stat%  Board  of  Health  to 
examine  the  water  supply  of  the  city  of  Jamestown,  and  to  report 
to  that  board  such  recommendations  as  should  appear  necessary  for 
the  conservation  of  the  purity  of  the  potable  water  furnished  that 
city ;  for  that  purpose  I  nave  made  three  visits  to  Jamestown ;  the 
first  on  September  one,  when  I  prosecuted  ray  examination  two  days ; 
the  second  on  the  ninth  of  that  month  when  I  spent  one  day  in  such 
examination,  and  the  third  on  December  seventh,  which  day  I  spent 
in  such  examination  in  company  with  the  secretary  and  assistant' 
secretary  of  the  State  Board  of  Health,  representatives  of  the  city 
and  of  the  Jamestown  Water  Supply  Company. 

I  made  a  report,  based  upon  my  examinations  in  September,  to 
the  State  Board  of  Health,  bearing  date  September  30,  1886 :  all 
the  matters  of  fact  in  tliis  report  stated  as  founded  on  my  observa- 
tion are  true,  and  all  other  matters  of  fact  I  verily  believe  true, 
and  as  to  them  much  of  my  information  came  from  the  oflBcere  of 
the  water  supply  company,  who  were  present  the  larger  portion  of 
the  time  dunnff  my  investigations  and  urged  and  invited  to  be 
present  during  tne  whole  thereof.  Upon  one  of  my  September 
visits,  while  examining  the  water  at  the  intake  from  the  outlet,  in 
the  presence  of  Edward  R.  Bootey  and  John  G.  Wickes,  referring 
to  the  outlet  water,  the  president  and  superintendent  of  the  water 
supply  company,  A.  F.  Kent,  spoke  of  what  an  analysis  of  that 
water  might  show,  and  deponent  said  no  analysis  was  necessary ; 
that  the  exercise  of  practical  common  sense  would  convince  any 
one  that  it  was  unfit  to  drink  ;  I  then  asked  Mr.  Kent  to  concede 
that  it  was  unfit  to  drink,  and  he  said  he,  would  admit  it;  there- 
fore I  did  not  cause  a  special  analysis  of  that  water  to  bo  made. 

I  know  Dr.  Albert  R.  Leeds  and  have  read  the  analysis  of  the 
several  samples  of  wate;*  made  by  him  and   his  report  as  to  the 
Jamestown  water  supply  as  published  and  contained  in  a  pamphlet 
promulgated  by  the  Jamestown  Water  Supply  Company,  a  copy  of 
which  is  with  these  papers  submitted ;  I  have  also  read  *'  a  chemical 
biological  and  experimental  inquiry'  into  the  present   and  proposed 
future  water  supply  of    the  city  of  Albany,"  made  by  the  saiu  Dr. 
Albert  R.  Leeds  (to  the  original  of  which,  on  file  in  Albany,  I  make 
reference)  and  pul>lished,  with  the  sanction  of  his  name,  in  volume 
VII,  No.  10,  of  '*  The  Journal  of  the  American  Chemical  Society.'* 
I  make  special  reference  to  the  "  conclusions  "  of  the  doctor  from 
which  I  quote  the  following : 

"  Two   classes  of  considerations  must  be  kept  in  view  in  drawing 
these    conclusions;  the  one  relating  to  the  use   of    a  city  water 
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supply  for  drinking  and  domestic  purposes,  and  the  other  *  *  ♦ 
its  use  for  laundry  and  manufacturing  purposes.  As  to  the  first, 
no  water  is  fit  for  drinking  and  domestic  purposes  unless  it  is 
entirely  odorless,  colorless,  perfectly  pellucid  and  transparent ;  of 
no  t&jBte,  or,  if  any,  a  pleasant  one,  and  demonstrably  free  from  all 
non-organized  or  organized  matters  (in  the  shape  of  germs)  capable 
of  originating  disease,  Now,  it  is  no  proof  that  these  requirements 
are  eitner  unnecessary  or  exaggerated,  that  most  of  the  cities  of  this 
country  and  the  old  world  are  supplied  by  water  which  does  not 
conform  to  them.  Public  opinion  on  these  matters  has  developed 
aggressive  strength  only  during  the  last  few  years,  and  indeed  could 
not  be  formed  on  impregnable  grounds,  except  with  the  aid  of  scien- 
tific discoveries  of  the  past  ten  years.  Now,  that  it  has  been  demon- 
strated that  the  chief  agency  in  the  transmission  of  cholera,  typhoid 
fever,  and  zymotic  diseases  in  general,  is  by  means  of  organized 
germs  diffused  in  drinking  water,  the  popular  demand  for  sources  of 
water  supply  demonstrably  free  from  organic  impurities  is  imperar 
tive,  and  legislatures  and  municipal  authorities  must  obey  it.  *  *  * 
It  remains  for  legislative  enactment  and  a  humane  and  wise  public 
Dpinion  to  compel  these  and  other  communities  to  reclaim  their 
sewage,  before  emptying  the  effluent  waters  therefrom  into  a  flow- 
ing stream.  Simple,  economical  and  completely  effectual  methods 
for  so  doing,  are  now  known  and  practiced  by  sanitary  engineers. 
But  granting  that  this  is  done,  the  consumer  should  have  the  water 
delivered  to  him  in  the  Rmpid  and  demonstrably  pure  condition 
ibove  spoken  of.  And  under  no  conditions  can  he  be  guaranteed 
in  the  possession  of  such  a  water  su{)ply,  unless  it  be  thoroughly 
purified  and  filtered  immediately  before  use." 

Further  on,  in  this  paper.  Dr.  Leeds  says :  *'  How  near,  as  a  mat- 
ter of  chemical  engineering,  it  may  be  desirable  to  realize  in  prac- 
tice the  supply  to  a  large  city  of  water  conforming  to  the  laboratory 
standard,  it  is  foreign  to  the  purpose  of  the  present  article  to  dis- 
3USS.  But  it  will  be  readily  seen  that  this  experimental  method  of 
water  analysis  supplies  many  facts  of  a  practical  nature,  such  as 
water  commissioners  demand  information  upon,  whilst  chemical 
analysis,  per  se^  supplies  such  information  only  obscurely  and 
inferentially." 

In  this  connection  I  wish  to  quote  from  a  work  entitled  "  Water 
Supply"  (Balfour  Browne,  London,  1880,  MacMillan  &  Co.,  pages 
74,  75),  in  which  the  author  says :  "  There  can  be  no  doubt  then,  that 
water  can  be,  and  very  frequently  is,  the  carrier  of  the  causes  of 
intestinal  epidemic  disejises  ;  and  it  would  seem  that  any  water  into 
which  sewage  infected  by  the  discharges  of  persons  suffering  from 
such  diseases  has  found  its  way,  might  be  the  means,  if  it  was  sub- 
3e<juently  epnsuined  in  the  course  of  diet,  of  propagating  these  spe- 
Bihc  diseases.  It  is  upon  this  ground,  as  we  understand  it,  tliJit  Dr. 
Frankland — than  whom  there  is  no  greater  chemioAl  authority  on 
any  <[ue?4tion  affecting  water  supply — is  so  much  opposed  to  the 

[Assembly,  No.  37.]  18 


y  T 


J^ 


274  Annual  Report  of  the 


adoption  of  any  water  for  supply  into  which  sewa^  has  been  poured. 
It  matters  not,  if  we  understand  him,  that  chemical  analysis  cannot 
show  that  the  water  is  an  unwholesome  one.  If  chemical  analjus 
shows  that  the  water  has  been  previously  contaminated  by  sewage, 
that  is  reason  enough  for  rejecting  it  as  a  potable  water.  If  there 
has  been  sewage  in  the  water,  it  may  have  been  unhealthy  sewage, 
analysis  cannot  say  whether  it  was  or  was  not,  and  hence  the  no. 
It  seems  to  us,  that  possibly  too  great  a  reliance  has  been  placed  bj 
many  chemists  upon  chemical  analysis.  Common  sense  is  revolted 
by  water  which  is  mixed  with  sewage,  and  although  common 
sense  is  often  far  behind  science,  in  many  cases  *  *  *  it  runs 
before.  But  do  not  take  this  estimate  of  the  value  of  analyas 
upon  our  authority.  The  chemist  cannot  point  to  the  specific  infect- 
ing substance,  but  can  tell  you  whether  the  water  is  open  to  sus- 
picion. Whether  it  is  iniurious  to  health  can  only  be  determined 
by  physiological  tests.  That  is  the  opinion  both  oi  Dr.  Franklaod 
and  oi  Dr.  Alfred  Hill." 

Before  my  said  report  I  addressed  a  communication,  bearing  date 
September  18,  1886,  to  W.  A.  Kent,  treasurer  of  the  Jamestown 
Water  Supply  Company,  propounding  to  him  certain  questicMU 
some  of  wnich  he  answered  and  returned  with  the  communicati<m 
to  me  before  my  report.  The  following  are  among  such  questional 
and  answers : 

Q.  How  many  miles  distributing  pipes  (mains)  have  you  at  pre- 
sent?    A.  Fourteen. 

Q.  How  many  fire  hydrants  ?    A.  One  hundred  and  four. 

Q.  How  many  stop  valves?    A.  Forty-two. 

Q.  How  many  water  services  on  date  ?     A.  About  600. 

Q.  How  many  persons  served  ?     A.  Don't  know. 

Q.  How  many  gallons  of  water  per  day  in  dr}'  seasons  (this  past 
summer)  are  you  actually  pumping?    A.  About  1,000,000. 

Q.  Abouihow  much  of^this  amount  is  used  for  manufacturing 
and  power  purposes  ?     A.  Very  little. 

Q.  What  is  greatest  height  to  which  you  lift  or  pump  the  water! 
A.  One  hundred  and  eighty-five  feet. 

Q.  How  many  driven  wells  on  the  one  line  of  suction  pipe  as 
per  enclosed  diagram  ?  (meaning  line  of  ten  inch  pipe  shown  upon 
Plate  I,  accompanying  my  said  report).  A.  Nineteen.  Averaf^e 
depth  110  feet. 

Q.  Geological  strata  passed  through  in  driving  said  wells  ?  A. 
Sixteen  to  twenty  feet  muck  and  loam ;  eighty  feet  clay ;  and  about 
live  to  ten  feet  quick-sand  and  gravel. 

Q.  Elevation  of  suction  of  Worthington  pump  in  your  station 
above  water  level  in  driven  wells?  A.  Twenty  feet  on  September 
22,  1886. 

Q.  Elevation  of  top  of  Holly  engine  pump  in  your  station  above 
same  level  of  water  in  driven  wells?  A.  Twenty-two  feet  on 
September  22,  1886, 
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Q.  Belative  elevation  of  water  snrface  in  outlet  and  driven  wells 
on  same  date  ?  A.  Five  feet  on  September  22,  1886,  higher  in 
outlet. 

Q.  Has  the  water  level  in  the  driven  wells  fallen  since  their 
operation?     A.  Yes. 

Q.  Have  you  any  observations  or  measurements  showing  any 
relation  between  water  level  in  lake  and  in  wells  ?  A.  At  time  we 
commenced  putting  them  down  was  about  same. 

Q.  When  did  the  offensive  taste  and  smell,  or  both,  first  appear? 
A.  Early  in  year  1884. 

Q.  How  long  did  it  last  ?  A.  Has  appeared  occasionally  ever 
since. 

Q.  Have  you  ever  attempted  to  guage  the  constant  or  safe  per- 
manent yield  of  any  of  the  driven  wells  ?     A.  No. 

Q.  How  do  you  account  for  the  explosions  in  your  pumping 
station  on  removal  of  the  valve  covers  ?  A.  We  cannot  account' 
for  them. 

Q.  What  fall  is  there  from  low  water  surface  (present),  in  lak^ 
to  bottom  of  twenty-four-inch  sheet-iron  pipe  in  the  pump  or  suction 
well  ?    A.  Seven  feet. 

(All  of  such  questions  and  answers  are  above  given  except  one 
which  was  unanswered,  and  one  calling  for  a  description  of  the 
"  offensive  taste  and  smell "  of  the  water,  and  one  in  reference  to 
the  connection  of  "  dead-ends  "  to  establish  circulation.) 

Plate  I  which  accompanies  my  report  is  correct  and  true  with 
this  exception  discovered  on  Decemoer  seventh  In  the  plate  a 
twenty-four-inch  sheet-iron  pipe  is  shown  leading  from  the  lake  to 
suction-well  "  0,"  and  a  ten-inch  suction  main  2,488  feet  lonff  is 
shown  running  parallel  with  the  twenty-four-inch  pipe,  connectmg 
with  about  400  leet  of  twelve-inch  and  then  continuing  to  the  pump- 
ing station  '*  B."  I  found  the  twentv-four-inch  pipe  detached  at  a 
pomt  about  2,800  feet  from  the  suction-well  **C,  and  there  a  well 
18  constructed  with  which  the  ten-inch  suction  main  is  now  connected. 
This  well,  constructed  of  plank  and  timbers,  is  a  vertical  extension 
of  the  conduit  and  is  about  twelve  feet  long.  The  superintendent 
informed  me  that  certain  visible  objects  in  the  well  were  intended 
as  screens,  but  the  water,  for  a  full  foot  in  depth,  passes  over  them, 
and  as  screens  their  operation  must  be  nugatory. 

On  my  last  visit  I  found  the  conditions,  with  the  foregoing  excep- 
tion, as  to  this  well,  to  be  substantially  as  detailed  in  my  said  report, 
with  the  further  exception  that  the  conduit  from  the  lake  now  ter- 
minates at  this  well,  and  water  from  the  lake,  obtained  through  this 
conduit,  well  and  suction  pipe  is  now  furnished  consumers. 

This  conduit  was  opened  at  its  junction  with  this  well  by  the 
superintendent  in  my  presence  and  in  the  presence  of  others.  Upon 
opening  the  conduit  a  marked  smell  of  sulphuretted  hydrogen  was 
noticeable.  Upon  drinking  of  the  water  taken  from  this  opening  I 
could  taste  this  gas  and  discovered   the  "  woody  "  or  "  earthy " 
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flavor  in  mj  said  report  mentioned.  On  the  same  day  that  the  oon- 
duit  was  opened,  as  aforesaid,  December  seventh,  myeelf  and  othen 
visited  the  crib  in  the  lake,  in  my  said  report  correctly  described, 
and  water  was  dipped  from  the  lake  adjacent  the  crib,  and  I  dnnl 
of  it.  Speaking  from  the  stand-point  of  appearance,  taste  and  smdl, 
this  water  taken  from  the  lake,  was  of  a  more  potable  quality  than 
that  taken,  as  aforesaid,  from  the  condait  the  same  day. 

So  far  as  the  plan  and  method  of  construction  is  concerned  this 
conduit  from  the  lake,  in  my  opinion  as  an  expert,  is  not  to  be 
recommended. 

I  would  not,  as  an  expert,  select  or  recommena  tne  foot  of  Chau- 
tauqua lake  as  a  source  of  water  supply  for  Jamestown,  except  in 
connection  with  an  adequate  system  of  filtration.  Such  a  system  is 
not  provided  by  the  Jamestown  Water  Supply  Company. 

EMIL  KUICHLING. 

Subscribed  and  sworn  to  before  1 
me,  December  8, 1886.  \ 

Marvin  Smffh, 

S.  C.  Judge. 
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STATE  OF  NEW  YORK,  ) 

City  of  Jamestown,  Chautauqua  County,  \     ' ' 

Theodore  E.  Grandin,  being  duly  sworn,  says :  I  reside  in  said 
city  of  Jamestown,  and  am  thoroughly  familiar  with  Chaatauqua 
lake  and  its  outlet ;  ever  since  the  spring  of  1870  I  have  been  con- 
nected with  steamers  plying  the  waters  of  Chautauqua  lake  and  its 
outlet,  from  Jamestown  to  Mayville.  Up  to  1881  I  ran  boats  of 
my  own,  acting  both  as  pilot  and  captain.  In  1881  I  became 
superintendent  of  the  Chautauqua  Lake  Transit  Company,  operating 
from  five  to  seven  steamers.  This  company  sold  to  tne  Chautauqua 
Steamboat  Company  in  1883,  and  I  became,  and  ever  since  have 
been,  superintendent  of  that  company,  which  operates  seven 
steamers. 

It  became  necessary  for  me  to  know  the  actual  distances  from 
point  to  point  on  said  lake,  and  the  relative  situation  thereof,  and 
the  correct  soundings  of  the  lake.  In  the  winter  of  1874,  1875,  in 
company  with  George  W.  Jones,  a  surveyor,  and  Henry  Shearman, 
I  made  a  survey  of  said  lake,  making  my  measurements  upon  the 
ice,  and  in  June,  1875,  I  made  accurate  soundings  of  said  lake, 
working  from  a  steam  yacht.  Afterwards  I  caused  a  map  to  be 
made  of  the  lake  from  my  survey  and  soundings  and  measurements, 
of  which,  as  to  measurements,  the  shape  of  the  lake,  the  relative 
situation*  of  it«  points  and  bays,  and  the  soundings  thereof,  Plate  I, 
accompanying  the  report  of  Emil  Kuichling  and  in  his  affidavit 
hereto  annexed  mentioned,  is  a  true  copy.  Said  measurements, dis- 
tances, soundinors,  the  shape  of  the  lake,  and  the  relative  situation 
of  its  points  and  bays,  are  correctly  given  upon  said  plate. 
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The  lake  lies  in  a  basin,  the  surrounding  hills  rising  in  a  gradual 
slope  from  its  surface,  from  about  100  to  150  feet  at  its  foot, 
gradually  increasing  toward  its  head  at  Mayville  to  250  or  300 
feet,  the  highest  elevation  of  the  surrounding  ridge  being  from 
one-half  to  one  mile  from  the  shores  of  the  lake.  Jhese  hills 
are  divided  into  small  farms,  and  are  studded  with  farm  houses 
and  farm  buildings.  Directly  opposite  the  crib  of  the  Jamestown 
Water  Supply  Company  is  located  Fluvanna,  and  on  the  same 
side  of  the  lake  is  situated  Lakewood.  There  are  numerous  hotels 
and  summer  resorts  all  along  the  shores  of  the  lake,  the  ones 
most  populous  during  the  summer  months  being  Lakewood  and 
Chautauqua,  the  first  being  about  a  mile  above  the  crib  and  the 
latter  on  the  same  side  of  the  lake  but  at  the  other  end.  The 
average  daily  population  of  Chautauqua  during  the  summer  season 
is  12,000,  often  more,  and  Lakewood,  with  its  notels  and  boarding 
houses,  during  the  season,  not  far  from  2,000.  The  entire  sewage 
systems  of  both  these  places,  as  well  as  the  others  of  lesser  popu- 
lation, empties  into  the  lake.  I  do  not  think  the  average  depth  of 
the  lake  is  fifteen  feet.  There  is  not  twenty-five  acres  of  hard 
ground  in  its  bottom.  It  is  an  easy  matter  to  thrust  a  pole 
ten  feet  into  its  soft  bottom.  This  soft  bottom  is  universal, 
except  along  its  immediate  shores,  in  few  places,  throughout 
the  whole  of  the  foot  of  the  lake.  In  the  colder  months  the 
bottom  is  carpeted  with  a  remarkably  thick  growth  of  "  rushes,'' 
"  pickerel  weeds,"  *'  puss-tails,"  and  a  half-dozen  more,  in  length 
from  two  to  four  feet.  As  the  water  warms  in  the  summer  these 
weeds  ripen  and  rot,  the  waves  and  the  steamers  "  churning  "  the 
mass  ana  detaching  the  seeds  and  breaking  up  the  frailer  and 
rotted  vegetation,  until  the  surface  of  the  water  is  covered  for  full 
six  weeks  with  the  floating  and  sprouting  seeds  and  broken  and 
lighter  portions  of  the  weed  itself.  The  water,  which  is  a  dark- 
green  in  the  winter,  soon  gradually  changes  to  a  yellowish-red, 
and  by  fall  has  become  a  greenish-blue.  The  current  of  the 
lake  is  hardly  perceptible. ,  It  is  queer ;  persons  have  been  drowned 
and  their  bodies  found  miles  uv  the  lake  from  place  of  drowning 
in  from  fifteen  to  thirty  feet  oi  water.  The  outlet  is  from  six  to 
twelve  feet  deep  from  Jamestown  landing,  adjacent  the  water-works, 
to  the  lake,  ana  is  nothing  more  nor  less  than  a  stagnant  mud-hole. 
From  this  landing  to  Grass  island,  which  is  above  the  crib,  we  find 
the  shallowest  portions  of  the  water.  There  is  about  six  or  eight 
feet  of  water  and  about  ten  or  twelve  feet  of  mud.  The  nearest 
point  that  steamers  run  to  the  crib  is  about  one-fourth  of  a  mile, 
and  they  could  not  run  much  closer*  On  our  line  of  steamers  last 
season  we  estimate  that  we  carried  212,000  people,  and  taking  the 
other  steamers  into  consideration  increases  this  sum  materially. 
The  entire  sewage  of  the  steamers,  of  course,  finds  its  way  into  the 
lake.  During  the  busy  season  all  steamers  (last  vear,  in  July  and 
August,  nine  in  all)  make  two  round  trips  each  day,  making  their 
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turn  at  the  Jamestown  landing.  This  makes  thirty-six  steamefs 
through  the  outlet  each  day,  and  thirty-six  turns  eiiich  day«  Qe 
outlet  at  the  landing,  from  dock  to  dock,  is  about  160  feet,  and  three 
of  our  steamers  are  over  150  feet  long,  two  over  100  and  under 
150,  two  over  seventy-five  and  less  than  100.  In  turning,  the 
bow  of  a  steamer  is  made  fast  to  the  dock,  the  helm  put  hard 
over  and  the  boat  worked  round  by  the  action  of  the  whed. 
This  keeps  the  outlet  constantly  stirred  up  and  as  muddy  as 
it  is  well  possible  to  make  it.  Within  the  piiist  eight  years— I 
think  eight  years  ago  —  we  cut  a  slip  opposite  the  docks,  at  ri^t 
angles  with  the  outlet,  200  feet  long,  nity  feet  wide  and  emit 
feet  deep,  and  from  this  slip  the  water  supply  company  liave  tam 
all  the  outlet  water  it  has  used.  The  water  in  this  slip  is  more 
stagnant  and  muddy  than  that  in  the  outlet.  The  action  of  the 
boats,  in  making  the  turn  I  have  described,  has  filled  this  slip  i^ 
five  feet,  the  head  entirely,  with  mud  from  the  outlet  bottom;  so 
that  now,  where  it  was  eight  feet  deep  from  the  surface  of  the 
ground,  it  is  but  three  feet.  Of  course  the  depth  of  water  would 
Be  less  than  three  feet  where  it  has  filled  five. 

T.  E.  GRANDIN. 

Subscribed  and  sworn  to  before  ) 
me,  December  9,  1886.         ) 

Martin  SMrrn, 

S.  C.  Judge, 


STATE  OF  NEW  YORK,  ) 

CrrY  OF  Jamestown,  Chautauqua  County,  J     *  * 

William  Marvin  Bemus,  being  duly  sworn,  says :  I  have  been  t 
practicing  physician  and  surgeon,  residing  at  Jamestown,  for  the 
past  eight  years.  During  the  year  1884  I  was  health  officer  of 
the  village  of  Jamestown,  and  was  such  health  ofiicer  of  said  village 
from  1879  until  the  village  became  a  city,  in  1886,  when  I  wm 
appointed  a  member  of  the  board  of  healtn. 

In  the  sirtnmer  of  1884  the  purity  of  our  water  supply  was  ques- 
tioned, and  the  company  was  charged  with  using  the  outlet  water 
through  its  intake  at  the  slip,  described  by  T.  E.  Grandin  in  bis 
affidavit  annexed,  which  was  put  in,  as  was  advertised,  for  fire  pw- 
tection  only.  The  company  denied  using  the  outlet  water  except 
only  for  fire  purposes ;  but  the  public  would  not  be  convinced  of 
the  truth  of  tne  denial,  and  the  board  of  health  was  importuned  to 
take  some  action.  At  the  suggestion  of  A.  F.  Kent,  superintend- 
ent of  the  company,  that  the  public  might  be  convincea  that  the 
outlet  water  was  not  being  used,  the  board  of  health  sealed  the  gate 
at  the  outlet  intake.    The  sealing  of  the  gate,  the  people  complained, 
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did  not  make  the  water  any  better.     The  seal  remained  on  the  gate, 
unbroken,  as  far  as  I  know,  for  some  time  —  until  the  nex£  fire. 

I  drew  some  water  to-day  from  a  main  on  one  of  the  principal 
streets,  £ast  Third,  and  this  water  was  of  a  particularly  unpleasant 
taste ;  I  can  describe  it  by  no  better  word  than  nasty,  and  tne  odor 
was  no  better  than  the  taste.  I  have  used  the  water  in  my  family, 
but  have  not  for  a  year. 

WM.  MARVIN  BEMtJS. 

Subscribed  and  sworn  to  before  ) 
me,  December  9,  1886.        J 

Mabvin  Smith, 

S.  C.  Judge. 


STATE  OF  NEW  YORK,  ) 

Chautauqua  County,  Cnr  oi  Jakestowk,  J     *  * 

John  Conway,  being  duly  sworn,  says  :  I  am  now  in  the  plumb- 
ing business,  and  I  have,  since  1864,  with  the  exception  of  about 
two  years,  been  engaged  in  thd  superintendence  and  construction  of 
water- works,  and  I  was  employed  by  the  Jamestown  Water  Supply 
Company,  as  inspector,  when  its  works  were  constructing,  and  after 
that  and  until  'July,  1885, 1  had  charge  of  the  extension  of  mains 
and  laying  of  service  pipes.  ^ 

I  had  charge  of  laying  the  pipe  from  the  suction  well  to  the  outlet 
intake  at  the  steamboat  slip.  Tne  pipe  is  a  sixteen-inch  pipe  and 
the  gate  is  of  the  same  size.  The  gate  is  operated  by  a  key  wrench 
and  screw  spindle.  It  ooerates  uoon  the  same  orinciple  as  a  Ludlow 
water  gate  valve. 

The  pipe  from  the  intake  te  the  well  has  a  slight  fall.  It  is  a 
gravity  pipe.  I  remember  the  fact  that  the  local  board  of  health 
sealed  this  gate  in  the  summer  of  1884.  I  saw  the  seal.  While 
the  gate  was  sealed  A.  F.  Kent,  superintendent  of  the  water 
company,  said  to  me  that  he  wished  there  was  some  way  te  open 
the  gate  without  breaking  the  seal.  I  said  that  I  could  open  it 
without  breaking  the  seal. 

One  time,  when  there  was  a  fire,  I  understand  that  the  seal  was 
broken.     The  gate  that  was  sealed  is  the  gate  near  the  suction  well* 

After  this  seal  was  broken,  I  think  late  in  the  summer  of  1884, 1 
put  in  the  outlet  pipe  another  gate,  with  the  same  kind  of  a  valve, 
between  the  gate  that  was  sealed  and  the  intake. 

After  this  gate  was  in  I  had  a  conversation  with  A.  F.  Kent. 
He  said  he  wished  there  was  some  way  that  the  gate  could  be  closed 
and  still  use  the  water.  I  said  it  might  have  been  done ;  that  we 
could  have  put  in  a  "  by-pass."  He  then  said  that  he  wished  he  had 
known  it  pr  thought  of  it  before  we  had  finished  the  work. 

I  do  not  know  whether  Mr.  Kent  ever  put  in  a  ''  by -pass  "  or  not. 
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I  know  that  during  the  summer  of  1884  outlet  water  was  naed 
and  supplied  consumers  quite  largely,  and  I  know  that  when  it  irat 
being  used  the  company  persistently  and  strenuously  denied  it 

JOHN  CONWAY. 

Subscribed  and  sworn  to  before  9 
me,  December  9,  1 886.         J 

Makvin  SMriH, 

S,  C.  Judge* 


STATE  OF  NEW  YORK,  ) 

Chautauqua  County,  Crrr  of  Jamestown,  j  **' ' 

EzBA  HiBBARD,  bciug  duly  sworn,  says,  I  reside  in  Jamestown 
and  am  an  engineer  by  profession  and  commenced  to  work  for  the 
Jamestown  Water  Supply  Company  when  it  commenced  business 
and  remained  in  its  employ  until  July  31,  1885,  during  which 
time  I  was  the  company's  engineer  at  the  pumping  station.  .After 
the  main  to  tlie  outlet  was  put  in,  ostensibly  for  fire  purposes,  the 
outlet  water  was  used  as  a  part  of  the  water  supply  whenever  the  welk 
did  not  furnish  enough.  We  Used  very  often  to  open  the  oudet 
gate  at  night  and  let  the  water  run  in  the  well  during  the  night 
and  close  the  gate  in  the  morning.  Mr.  A.  F.  Kent  said  we  had 
better  let  the  water  in  nights ;  we  once  in  a  while,  however,  had  to 
use  it  in  the  day-time.  I  remember  times  when  the  public  have 
accused  the  company  of  using  outlet  water  and  the  company  denied 
it.  At  this  time  when  the  use  of  it  was  denied  the  company  used 
this  water.  The  seal  put  on  by  the  local  board  of  health  was  on 
the  gate  for,  I  think,  two  months.  I  took  pains  not  to  ffo  near  the 
gate  to  ascertain  whether  it  was  open  or  not.  I  know  the  seal  was 
not  broken  until  we  broke  it  for  a  fire.  Atter  that  we  used  outlet 
water,  but  not  so  much  as  before. 

In  July,  1885,  the  employes  at  the  pumping  station  could  not 
drink  the  water  and  were  in  the  habit  of  getting  our  supply  from 
a  neighboring  spring.  Mr.  A.  F.  Kent  about  a  week  before  July  31, 
came  up  from  the  cellar  of  the  puinpinff  station  and  asked  me  what 
was  in  a  jug  we  had  down  there  ;  1  told  him  it  was  spring  water; 
he  said  that  it  would  be  a  fine  thing  to  go  into  the  papers  ;  I  told  him 
it  would  not  get  into  the  papers  for  tliey  wouldn't  know  anything 
about  it ;  he  said  it  would  and  I  would  tell  of  it ;  I  said  I  would 
not  tell  of  it  nor  would  I  drink  his  water  as  it  was  then  ;  he  said  I 
would  drink  it  if  I  staid  there ;  I  told  him  I  wouldn't  drink  it,  nor 
he  couldn't  choke  it  down  me  or  my  family ;  when  the  month  was 
up  I  was  discharged. 
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Thiring  the  fore  part  of  the  summer  I  gave' some  ladies  some 
water  out  of  a  pail.  This  got  to  Mr.  Kent  and  he  gave  me  a 
"  combing  down  for  it." 

E.  W.  HIBBARD. 
Subscribed  and  sworn  to  before  ) 
me,  December,  9,  1886.         J 

Makvin  Smith, 

S.  C.  Judge. 


STATE  OF  NEW  YORK,  ) 

Chautauqua  County,  Cmr  op  Jamestown,  J     '  * 

Charles  H.  Monboe,  being  duly  sworn,  says :  I  reside  in  James- 
town and  am  a  photographer  by  profession  and  am  somewhat 
interested  in  athletic  sports  which  takes  me  frequently  to  the  boat- 
landing  and  outlet. 

That  in  May,  1885,  the  Jamestown  Water  Supply  Company  was 
accused  by  the  people  and  the  press  of  usinff  the  water  of  the  out- 
let of  Chautauqua  lake  for  domestic  supply.  This  the  company 
repeatedly  and  strenuously  denied. 

That  on  the  14th  of  May,  1885,  in  the  forenoon,  I  visited  the 
water-works  and  found  the  water  in  the  section  well  roijv  and 
filthy  and  the  pipe  leading  from  the  outlet  intake  to  this  well  was 
then  discharging  into  tne  well.  I  noticed  the  water  running 
in  from  the  outlet  was  full  of  leaves  aiid  grass,  and  among 
other  things  that  was  discharged  was  the  remnant  of  an  old 
shirt  or  working  jacket.  I  called  the  attention  of  Superintendent 
Kent  to  these  facts  and  he  said  the  water  was  running  in  from  the 
driven  well  reservoir  which  was  higher  than  the  suction  well  and 
the  force  of  the  water  roiled  the  sediment  in  the  bottom  of  the 
well.  I  told  him  I  knew  the  water  was  being  taken  from  the 
outlet,  and  if  he  would  come  with  me  I  could  demonstrate  it  from 
the  visible  suction  at  the  outlet  intake.  I  made  an  affidavit  of 
these  facts,  which  was  published  at  the  time,  and  never  denied 

This  water  is  now  so  bad  that  we  have  great  difficulty  in  using  it 
in  our  business,  and  this  fact  has  led  me  to  investigate  it  perhaps 
fnore  than  I  otherwise  should.  It  is  worse  now  than  at  any  time 
for  six  months.  It  colors  our  prints  and  makes  them  yellow,  and 
all  negatives  have  to  be  laid  film  side  down  in  our  negative  trough  ; 
a  sediment  destroys  the  film. 

I  drew  the  bottle  of  water  from  our  studio  water-plug  December 
10, 1886,  which  is  marked  ''  Exhibit  I,  C.  H.  M.,"  and  the  contents 
thereof,  after  over  two  days  in  which  to  settle,  contains  two  inches 
of  dark  brown  sediment,  and  is  of  offensive  smell,  and  is  just  as  it 
came  from  the  plug.  Our  supply  does  not  come  from  a  "  dead- 
end," but  from  the  Third  street  main,  one  of  the  principal  mains 
of  the  city. 
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On  said  fourteenth  of  May  the  steamer  Majville  was  nndergpiiig 
repairs  in  the  slip  and  many  workmen  were  engaged  therein  »d 
they  used  the  steamer  "  closet,"  which  emptied  pemaps  twenty-five 
feet  from  the  intake,  and  within  three  feet  from  the  intake,  wh^ 
the  water  was  but  two  or  three  incheB  deep  and  the  mud  five  or  ox 
feet,  was  a  school  of  ^'  polywogs'' ;  the  water  was  full  of  and  black 
with  them,  an<f  a  great  many  must  have  been  drawn  into  the  weD. 

OHAS.  H.  MONEOR 

Subscribed  and  sworn  to  before ) 
me,  December  13,  1886.         J 

Mabvin   Smtth^ 

S.  C.  Jvdge. 


STATE    OF    NEW    YORK,  ) 

Cnr  OP  Jamestown,   Chautauqua   County,  J     " 

Edgar  A.  Xepleb,  being  duly  sworn,  says  he  resides  in  James- 
town and  is  a  photographer  by  profession.     That  at  no  time  during 
the  past  six  months  has  the  water  furnished  by  the  Jamestown 
Water  Supply  Company  been  fit  for  use  in  his  businees.    That  he 
has  seen  a  bottle  of  water,  etc.,  marked  "  Exhibit  I,  C.  H.  M.*'  and 
such  a  combination  has  been  frequently  drawn  from  the  supply 
plug  in  his  gallery.     That  on  December  8,  1886,  he  drew  the  con* 
tents  of  a  bottle  marked  "  Exhibit  2,  E.  A.  K."  from  one  of  tb 
principal  water  mains,  not  from  a  "  dead-end."     After  two  days 
settling  this  bottle  contains  a  full  half  inch  of  flaky  light  brown 
sediment.     That  deponent  has  frequently  drawn  water  oi  just  such 
an  appearance,  and  there  has  been  scarcely  a  day  in  six  months  bat 
that  the  water  has  been  as  bad  as  this  specimen,  and  oftentimee 
much  worse. 

E.  A.  KEPLER 

Subscnoed  and  sworn  to  before  ) 
me,  December  13,  1886.       | 

Mabvin  Smtth, 

S.  C.  Judge. 


STATE    OF    NEW    YORK,  ) 

Cmr   OF  Jamestown,  Chautauqua   County,  f     ' ' 

Weldon  a.  Dickson,  being  sworn,  says :  I  reside  at  Jamestown 
and  am  a  physician  and  surgeon.  I  have  seen  "  Ex.  2,  E.  A.  K.,** 
and  "  Ex.  1.  C.  II.  M.,"  referred  to  in  the  foregoing  affidavit  of 
Edgar  A.  Kepler.  Exhibit  2  is  a  fair  sample  of  water  that  I  have 
frequently  drawn  and  seen  drawn  from  the  principal  water  mams 
of  the  city  within  the  past  six  months.     Exhibit  1  contains  more 
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sediment  than  any  specimen  I  have  ever  seen,  but  sediment  of  the 
same  character  is  of  freqnent  occurrence.  The  water  this  day  is  no 
better  as  to  appearance,  taste  and  smell  than  is  Exhibit  2. 

WELDON  A.  DICKSON. 

Subscribed  ana  sworn  to  before  ) 
me,  December  13,  1886.        \ 

Mabvin   Smtth, 

S.  C.  Judge. 


STATE  OF  NEW    TOKK,  ) 

CrrY  OP  Jamestown,  Chautauqua  County,  (  ***  '* 

"William  P.  Bemus,  being  duly  sworn,  says :  I  have  practiced 
medicine  at  Jamestown  thirty-five  years.  The  water  furnished  by 
the  water  supply  company  is  of  sucn  character  that  I  have  not  used 
it  at  my  house  or  in  my  family,  or  permitted  its  use,  for  culinaiy 
or  drinking  purposes  for  over  a  year.  The  water  for  the  past  six 
months  and  more  has  been  of  a  suspicious  color,  unpleasant  Doth  to 
taste  and  smell.  I  have  frequently  seen  such  samples  as  '^  Ex.  1,  0. 
H.  M. ;"  and  "Ex.  2,  E.  A.  K."  is  a  fair  sample  as  to  color,  taste 
and  smell,  of  the  water  as  it  has  been  for  months  and  as  it  is  to-day. 
In  my  practice  I  have  said  nothing  as  to  city  watei  for  fear  of 
inaugurating^  "  scare,"  but  I  have  always  prescribed  otTier  drinks. 
I  do  not  consider  the  water  as  safe.  It  certainly  is  not  palatable  or 
potable. 

W.  P.  BEldUS,  M.  D. 
Subscribed  and  sworn  to  before  ) 
me,  December  13,  1886.        ) 

Makvin   Smith, 

S.  C.  Jvdge. 


STATE  OF  NEW  YORK,  {      . 

Omr  OF  Jamestown,  County  gv  Chautauqua,  \     ' ' 

BoBEBT  Newland  Blanohabd,  being  duly  awom^  says :  I  am  a 
physician  and  surgeon  and  am  health  officer  of  the  city  of  James- 
town, and,  as  such,  for  some  six  months  and  more  have  given  our 
water  0upply  considerable  attention.  Tlie  water  for  the  past  six 
months  has  been  neither  potable  nor  safe  for  use  for  domestic  pur- 
poses. I  have .  seen  the  worst  samples  of  the  water  to-day  that  I 
ever  have  seen.  It  was  fairly  filthy  and  contained  a  deposit  of 
a  mass  of  a  reddish  brown  in  color.  As  to  odor  it  was  very  unpleas- 
ant, and  I  would  not  have  tasted  it  for  twenty-five  dollars,  so  I  Know 
not  its  taste.  This  particular  sample  was  drawn  from  the  pipes  in 
Allan's  Opera  House.  "  Ex.  2,  E.  A.  K.,"  is  as  good,  as  to  color,  taste 
and  smell,  as  the  water  has  been  within  six  months,  and  better  than 
it  is  to-day.     I  have  frequently  seen  as  bad  and  worse  specimens 
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than  *'  Ex.  1,  C.  H.  M."  It  is  no  exag^ration.  In  my  practioe,for 
fear  of  causing  alarm  1  have  said  little  about  the  water,  but  whea 
occasion  requires  I  have  always  advised  my  patients  not  to  use  it 
I  do  not  and  have  not  for  about  a  year  permitted  its  use  in  my 
family. 

K.  K  BLANCHAED,  K  D. 

Subscribed  and  sworn  to  before  ) 
me,  December   13,  1886.       J 

Makvin   Smith, 

S,  C.  Jvdge. 


STATE  OF  NEW  YORK,  ) 

Onr  OP  Jamkstown,  County  of  Chautauqua,  J     '  * 

Hbnby  p.  Hall,  being  duly  sworn,  says  :  I  reside  at  Jamestown, 
and  have  been  a  practicing  physician  and  surgeon  for  past  twenty- 
eight  years  jfor  the  last  six  months  the  water  furnished  by  the 
Jamestown  Water  Supply  Company  has  been  unfit  and  unsafe  to 
drink  or  for  use  in  culinary  pursuits ;  for  the  last  two  months  the 
water,  on  account  of  its  offensive  smell,  and  the  sediment  or  par- 
ticles of  vegetable  matter  held  in  suspension,  has  been  unfit  to  even 
bathe  in,  let  alone  drinking  it;  ^'Exhibit  2,  E.  A.  K.,"  is  a  fair 
sample  of  the  water  for  last  six  months ;  it  has  occasionally  for  a 
day  been  better  but  often  worse ;  "  Exhibit  1,  C.  H.  M.,"  is  not  an 
exaggerated  sample  ;  I  have  seen  just  such  appearing  water  contain- 
ing as  much  matter  in  suspension  when  first  drawn  every  week  for 
months;  I  have  seen  as  bad  taken  from  plug  in  my  own  bam; 
frequently  my  horses  have  refused  to  drink  it ;  one  of  them  refused 
to  drink  to-day,  and  we  had  to  take  him  to  watering  trough  fuU 
eighty  rods  from  barn  ;  last  week  I  heated  some  water  drawn  from 
one  of  the  principal  mains  to  saturate  a  sponge  to  remove  a  plaster 
upon  a  patients  face ;  the  odor  of  the  heated  water  produced 
vomiting  in  the  patient ;  my  water  in  use  at  barn  is  on  one  of  the 
principal  mains  ;  I  will  not  allow  a  patient  to  drink  the  water 
unless  it  is  filtered  and  boiled. 

H.  P.  HALL 
Subscribed  and  sworn  to  before  ) 

me  December  13,  1886.        f 

Marvin  Smffh, 

S.  C.  Judge. 


STATE  OF  NEW  YORK,  |  ^^  . 

Orrr  op  Jamestown,   Chautauqua  County,  ) 

Charles  S.  Bakkr,  being  duly  sworn,  says :  I  reside  in  James- 
town ;  I  have  noticed  the  condition  of  the  city  water  for  the  past 
six  weeks  or.  two  months;  lam  blind  and  therefore  do  not  know 
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as  to  its  appearance,  but  as  to  its  taste  and  odor  I  am  informed ; 
during  the  last  two  months  the  water  has  been  of  a  very  ofEensive 
smell,  and  its  taste  and  odor  has  been  like  nnto  rotten  wood ;  when 
the  water  was  boiling  this  odor  was  distinguishable  throughout  the 
whole  house ;  I  have  noticed  these  facts  in  several  places. 

CHARLES  S.  BAKER. 

Subscribed  and  sworn  to  before  ) 
me,  December  14, 1886.        \ 

Mabvin  Smfth, 

S.  C.  Judge. 


STATE    OF   NEW    YORK,  ) 

Cmr  OF  Jamestown,   Chautauqua  County,  \      '  ' ' 

George  W.  Whttney,  being  duly  sworn,  says:  I  reside  at  James- 
town and  have  been  a  practicing  physician  and  surgeon  since  1852  ; 
I  have  taken  particular  notice  of  the  water  furnished  by  the  James- 
town Water  Supply  Company  in  various  portions  of  the  city  for 
the  past  six  months  and  more ;  I  have  seen  it  running  from  street 
hydrants  and  house  water  plugs  many  times  in  many  places,  and  it 
was  sometimes  very  offensive  and  disagreeable,  both  to  sight  and 
smell,  and  ^ain,  occasionally,  it  has  been  apparently  clean  water  to 
the  sight;  1  have  seen  many  cases  of  disease  of  a  low  grade  of 
fever  produced  by  it  and  uniformly  advise  patients  not  to  use  it ;  I 
have  frequently  seen  the  water  loaded  with  not  only  decaying,  but 
putrid,  animal  and  vegetable  matter,  and  this  has  not  been  confined 
to  any  one  portion  of  the  citv  and  has  happened  many  times  within 
the  last  few  months  ;  ''  Exliibit  2,  E.  A.  K.,- '  is  better  than  an 
average  of  the  water  as  it  has  been  for  last  two  months  ;  ''  Exhibit 
I.  C.  H.  M  ,"  is  by  no  means  an  exaggerated  case ;  1  have  frequently 
seen  as  bad  within  two  months  and  have  seen  worse ;  I  have  gone 
so  far  as  to  say  that  during  the  hot  weather  it  was  dangerous  to  use 
the  water  even  to  sprinkle  lawns,  and  have  so  warned  my  friends 
and  neighbors  ^  I  was  reared  on  the  rJiores  of  Chautauqua  lake  and 
am  particularly  familiar  with  it ;  the  lake  from  the  narrows  to  the 
outlet  is  shallow  with  muddy  bottom ;  the  prevailing  M'lnds  are 
mostly  down  the  lake,  roiling  the  water  for  days  at  a  time  so  that 
it  is  thick  and  muddy ;  for  the  last  few  years  a  large  fleet  of  steamers 
have  traveled  the  lake  in  all  directions,  making  the  lake  the  larger 
portion  of  the  time  during  the  season,  extremely  muddy  ;  that  the 
natural  drift  of  the  lake  from  Lakewood  is  down  the  shore  to  the 
company's  crib;  during  the  summer  and  during  the  winter  gas  from 
decomposing  vegetable  and  animal  matter  is  constantly  rising 
from  the  bottom  of  the  lake ;  I  have  seen  many  severe  cases  of 
fever  and  blood  poisoning  produced  from  using  the  water  melted 
from  lake  ice  taken  from  the  lower  end  of  the  lake  for  driivkvcv^ 
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purposes ;  the  outlet  of  tho  lake  from  its  foot  to  the  boat  landing 
IS  a  '*'  slough^  and  there  is  no  doubt  but  that  at  one  time  the  kke 
itself  extended  beyond  the  landing,  but  in  tho  eourse  of  time  the 
silt  was  piled  up  on  either  side  of  the  outlet,  at  last  cropping  ont 
of  the  water,  being  held  together  by  vegetation,  until  we  iiave  the 
low  morass  or  quagmire  that  now  lies  on  cither  side  of  the  outlet, 
often  overflowed,  from  the  landing  the  greater  portion  of  the  way 
to  the  lake  of  considerable  width,  narrowing  in  width  till  the  foot 
of  the  lake  is  reached ;  through  this  morass  the  conduit  from  the 
lake  is  laid  ;  there  is  no  doubt  but  that  through  this  bog  and  under 
it  the  lake  and  the  company's  driven  wells  have  an  intimate  relation; 
this  is  demonstrated  not  alone  by  the  character  of  the  bog,  but  by 
tho  comparative  levels  of  the  water  in  the  wells  and  the  lake  ;  the 
water  level  in  the  wells  rising  and  falling  with  the  rise  and  fall  of 

the  lake.  

G.  W.  WHITNEY,  M.  D. 

Subscribed  and  sworn  to  before  ) 
me,  December  14,  1886.        j 

Mabvin  SMrra, 

8,  C.  Jvxlge. 


STATE  OF  NEW  YORK,  )  ^^  . 

Crrr  of  Jamestown,  Chautauqua  County,  J     *  * 

Owen  Jones,  being  duly  sworn,  says  :  I  am  the  proprietor  of  the 
European  Hotel  located  near  the  railway  station  in  Jamestown ;  I 
use  the  water  of  the  water  supply  company  in  my  hotel,  but  not  for 
cooking  or  drinking  purposes ;   I  am  supplied  from   a  principal 
main,  not  from  a  "  dead-end  "  ;  the  water  for  the  past  six  months 
and  more  has  been  of  a  very  offensive  taste  and  smell ;    some  of 
the  time  of  a  dark,  yellowish  muddy  color,  and  again  it  is  quite  red. 
At  times  we  have  diflBculty  in  getting  water  fit  to  mop   with ;  I 
have  often  seen  worse  mixtures  than  "  Exhibit  1,  C.  H.  M."  come 
from  the  pipes  in  the  last  two  months ;  "  Exhibit  2,  E.  A.  K."  is  an 
average  sample  of  the  water,  but  is  rather  better  as  to  color  ;  the  water 
to-day  smells  as  does  a  pond  on  a  warm  murky  day ;  I  haven*t  tasted 
it  ana  don't  intend  to  ;  to-day  the  water  is  yellow.     The  color  is 
between  the  two  exhibits  after  they  have  settled. 

OWEN  JONES. 

Subscribed  and  sworn  to  before  ) 
me,  December  14.  1886.       f 

Marvin  C.  Smtth, 

S.  C.  Judge. 
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STATE  OF  NEW  YOKK,  ) 

City  of  Jamestown,  Chautauqua  County,  \     " 

Addison  P.  Sheabman,  being  sworn,  sayc  he  is  of  tlie  firm  of 
Shearman  Bros.,  manufacturers^  of  upholstery  at  Jamestown  ;  that 
over  sixty  people  arc  connected  with  his  establishment,  and  city 
water  is  not  used  therein,  by  any  of  them,  for  drinking  purposes ; 
our  water  for  drink  at  the  factory  is  carried  twenty  rods  ttoui  a 
spring. 

A.  P.  SHEAKMAN. 
Subscribed  and  sworn  to  before  ) 
me,  December  17,  1886.        J 

Marvin  Smtth, 

S.  C.  Jvdge. 


Chautauqua  County,  bs,  . 

William  Blackstone,  being  duly  sworn,  says  he  is  treasurer  of 
the  Van  Derfrift  Manufacturing  company,  of  Jamestown ;  that 
connected  with  his  company's  factory  there  are  over  thirty  people  ; 
we  obtain  our  drinking  water  for  use  at  the  factory  from  a  spring 
fifteen  or  twenty  rods  away  ;  Qity  water  is  not  used  at  the  factory 
for  drinking  purposes  by  any  one. 

W.  A.  BLACKSTONE. 
Subscribed  and  sworn  to  before  ) 
me,  December  17,  1886.        J 

Marvin  Smith, 

S.  C.  Judge. 


Chautauqua  County,  as. : 

William  S.  Gifford,  being  duly  sworn,  says :  I  am  one  of  the 
proprietors  of  the  Jamestown  Cane  Seat  Chair  company,  which 
employs  about  sixty  men  ;  city  water  is  not  used  in  our  factory  bv 
the  employes  for  drinking  purposes.  Water  for  that  purpose  is 
brought  from  neighboring  wells,  none  of  which  are  withm  twenty 
rods  of  the  factory. 

WILLIAM  S.  GIFFOKD. 
Subscribed  and  swoni  to  before  ) 
me,  December  17,  1886.        j 

Marvin  Sboth, 

S.  C.  Judge. 


STATE  OF  NEW  YORK,  ) 

CrrY  OF  Jamestown,  Chautauqua  County,  \     " 

William  H.  Boyd,  being  duly  sworn,  says :  I  am  foreman  of  the 
Jamestown  Knitting  Mills  with  which  establishment  there  are  con^ 
Bect^  over  100  persons ;  on  the  third  floor  of  the  mill  there  are  about 
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seventy-live  employes;  last  summer  the  employes  on  the  third 
floor  refused  to  use  the  city  water  and  we  carried  water  from  a  flow- 
ing  well  until  about  lirst  of  November  and  then  turned  on  the  city 
water ;  they  have  been  using  it  since  but  it  is  a  source  of  constant 
trouble ;  if  wc  were  on  the' ground  floor  we  should  carry  the  water 
from  the  well,  but  it  is  too  much  of  a  chore  and  takes  too  much 
time  from  other  work  to  keep  a  supply  of  well  water. 

W.  H.  BOYD. 

Subscribed  and  sworn  to  before  ) 
me,  December  17,  1886.        J 

Marvin  Smtth, 

S.  C.  Judge, 


Chautauqua  County,  sft. : 

John  R.  Stafford,  being  duly  sworn,  says :  1  am  the  clerk  at 
the  Humphrey  House  in  Jamestown,  one  of  the  leading  hotels  and 
capable  of  entertaining  150  guests ;  this  hotel  does  not  use  city 
water  either  for  drinking  or  cooking  purposes ;  it  gets  its  supply 
from  a  neighboring  driven  well. 

J.  R  STAFFORD. 
Subscribed  and  sworn  to  before  ) 
me,  December  17  1886.        j 

Marvin  Smpth, 

S.  C.  Judge. 


STATE  OF  NEW  YORK,  | 

Cmr  OF  J  amkstown,  Chautauqua  County.)     " 

E.  F.  Carpenter,  being  duly  sworn,  says  :  I  am  one  of  the  pro- 
prietors of  the  Jamestown  Axe  Works  which  employs  over  fifty 
persons,  none  of  whom  at  the  factory  use  city  water  for  drinking 
purposes ;  the  employes  carry  their  water  from  a  well. 

ELEAL  F.  CARPENTER. 

Subscribed  and  sworn  to  before  [ 
me,  December  17,  1886.         ) 

Marvin  Smfth, 

S,  C.  Judge. 


Chautauqua  County,  ss.  : 

E.  WiLKiNs,  being  duly  sworn,  says:  I  am  one  of  *"he  employes 
of  Ford  &  Hodgkins,  table  manufacturers  employing  about  twentv- 
five  men  at  their  factory  in  Jamestown ;  the  employes  do  not  use 
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the  city  water  for  drinking  purposes  at  the  factory ;  they  get  their 
supply  from  a  neighboring  well ;  it  makes  one  sick  to  mink  the 
water. 

E.  WILKINS 
Subscribed  and  sworn  to  before  ) 
me,  December  17, 1886.        J 

Marvin  SMrrn, 


Chautauqua  County,  as. : 

Charles  Ipson,  being  duly  sworn,  says  he  is  one  of  the  proprie- 
tors and  superintendent  of  the  Jamestown  Bedstead  company,  which 
at  the  present  time  employs  fif  ty-eeven  men.  None  of  the  employes 
use  city  water  for  drinking  purposes.  They  bring  their  water  at 
present  from  a  spring  about  600  feet  from  the  factory. 

CHAS.  IPSON. 
Subscribed  and  sworn  to  before   ) 
me,  December  17,  1886.         \ 

Marvin  Smith, 

S.  C.  Judge. 


STATE  OF  NEW  YORK,  ) 

Cnr  OF  Jamestown,  Chautauqua  County,  J     '  * 

William  J.  Maddox,  being  duly  Bworn,  says  he  is  one  of  the  pro- 
prietors of  Phillips,  Maddoz  &  Ck>.,  table  manufacturers,  at  James- 
town, which  concern  employs  about  filty  men,  none  of  whom,  at 
either  of  our  factories,  use  city  water  for  drinking  purposes.  We 
get  our  factory  drinking  supply  from  other  sources,  neighboring 
springs  and  wells. 

W.  J.  MADDOX. 
Subscribed  and  sworn  to  before  ) 
me,  December  17,  1886.         f 

Marvin  Smith, 

S.  C.  Judge. 


Chautauqua  County,  ss.  : 

G.  Walteb  Barnics,  being  duly  sworn,  says :  I  am  the  foreman 
of  the  paint  room  of  the  (x>lumbia  Grain  Drill  Company  which 
efnplo3rs  about  twenty-five  men.  The  employes  of  the  factory  do 
not  use  city  water  for  drinking  purposes.  Their  supply  is  obtained 
from  a  neighboring  welL 

G.  W.  BAENES. 
Subscribed  and  sworn  to  before  ) 
me,  December  17,  1886.         j 

Marvin  Smtth, 

S.  C.  Judge. 

[Assembly,  No.  37.]  19 
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Chadtauqua  County,  ss.  : 

John  Cadwell,  being  duly  Bwom,  eays :  I  am  one  or  the  pro- 
prietors of  the  Jamestown  Wood  Seat  Chair  Company  which 
employs,  at  its  factory,  about  thirty  men,  and  at  its  warerooms 
about  fifteen.  None  of  our  employes  at  the  factory  or  ware  rooms 
use  city  water  for  drinking  purposes.  They  obtain  their  supply 
from  neighboring  springs  and  wells. 

JOHN  CADWELL. 
Subscribed  and  sworn  to  before   ) 
me,  December  17,  1886.         j 

Maevin  Smith, 

S.  C.  Judge, 


STATE  OF  NEW  YORK,  ) 

Cnr  OF  Jamestown,  Chautauqua  County,  ( 

Charles  E.  Pabks,  being  duly  sworn,  says  he  is  of  the  firm  of 
Parks  &  Ilazzard,  manufacturers  of  boots  and  shoos  at  Jamestown. 
We  employ,  at  our  factory,  about  seventy-five  persons,  none  of 
whom  use  city  water  at  the  factory  for  drinking  purposes.  We  get  our 
supply  for  that  purpose  from  a  well  about  twenty  rods  away. 

CHAS.  E.  PARKS. 

Subscribed  and  sworn  to  before  ) 
me,  December  17,  1886.        \ 

Maevin  Smith, 

S.  C.  Judge. 


Chautauqua  County,  88. : 

S.  WiNsoR  Baker,  being  duly  sworn,  says :  I  am  assistant  super- 
intendent of  the  Jamestown  Cotton  Mill,  which  employs  about  sixty 
people  at  its  factory ;  none  of  our  emj)loyes  use  city  water  at  the 
factory  for  drinking  purposes  ;  wo  get  our  supply  from  a  spring. 

S.  WINSOR  BAKER 

Subscribed  and  swoni  to  before  \ 
me,  December  17,  1886.        J 

Marvin  Smtih, 

S.  C.  J'udge. 


Chautauqua  County,  8s.  : 

William  L.  Butts,  being  sworn,  says :  I  am  a  bookkeeper  at  the 
Jamestown  Worsted  Mills,  which  employs  about  500  people  at  ite 
mills ;  the  employes  of  the  mill  do  not  use  for  drinking  purpoea 
at  the  mill  the  city  water ;  they  get  their  supply  from  springs. 

W.  L.  BUTTS. 

Subscribed  and  sworn  to  before  ) 
me,  December  17, 1886.         f 

Marvin  Smith, 

S,  C\  Judge. 
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ISTATE    OF    NEW    YOKE,  i 

City  of  Jamkstown,  Chautadq[Ua  County,  j  ***  ** 

Chablks  M.  W  aitk,  being  duly  sworn,  eays :  I  am  bookkeeper  at 
the  furniture  factory  of  the  Breed  Furniture  Company,  at  James- 
town, which  employs  at  its  factory  about  sixty  men  ;  our  employes 
at  the  factory  do  not  use  city  water  for  drinking  purposes ;  they 
get  their  supply  from  a  springy  about  forty  rods  from  the  factory. 

CHAKLES  M.  WAITE. 
Subscribed  and  sworn  to  before  ) 
me,  December  17,  1886.       f 

Mabvin  Smpth, 

S.  C.  Judjfe. 


Ohautauqua  County,  88. : 

John  T.  Wilson,  being  duly  sworn,  says :  I  am  a  manufacturer 
at  Jamestown,  of  lumber,  sash,  doors  and  blinds  and  employ  about 
sixty  men  ;  none  of  my  employes  at  the  mill  use  city  water  for 
drinking  purposes;  they  get  their  supply  from  a  neighboring 
spring. 

JOHN  T.  WILSON. 
Subscribed  and  sworn  to  before  ) 
me,  December  17,  1886.        J 

Marvin  Smith, 

4S'.  C  Judge. 


Chautauqua  County,  88, : 

MARms  Georob  Martyn,  being  duly  sworn,  says :  I  am  of  the 
firm  of  Martyn  Bros.,  upholsterers  and  manufacturers  of  furniture  at 
Jamestown.  Our  firm  employs  about  100  persons  at  the  factory. 
We  have  the  city  water  all  through  our  factory.  None  of  our 
employes  drink  the  city  water  at  the  factory.  It  was  intended, 
when  we  piped  our  bmldings,  to  use  it,  and  for  some  time  it  was 
used.  We  soon  noticed,  however,  that  our  people  interrupted  their 
work  and  went  to  neighboring  wells  for  water.  We  could  not 
afford  this,  and  put  a  stop  to  it,  and  employed  a  man  whose  busi- 
ness it  is  to  keep  the  factory  supplied  in  drinking-water.  We  get 
our  supply  from  a  spring  about  nity  rods  from  the  factory.  If  our 
city  was  supplied  with  a  potable  water  that  our  employes  would 
accept  it  would  save  our  firm  at  least  $300  a  year.  We  had  a  well 
at  the  factory  which  we  filled  up  at  the  completion  of  the  water- 
works. My  own  family  reside  at  the  third  fioor,  up,  of  one  of 
our  factory  buildings,  and  we  carry  our  water  from  this  well  for 
cooking  and  drinking,  although  we  have  the  city  water  upon  this 
floor.  Often  times  the  water  has  been  unfit  for  use  in  the  bath- 
tub, and  we  have  had  to  go  down  three  flights  of  stairs  for  our 
supply. 
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I  understand  that  tne  trouble  with  a  dnoKme-water  supply  that 
we  have  had  in  our  factory  has  been  universal  uirongh  the  various 
fastories  in  the  city. 

IL  G.  MARTYlf. 
Subscribed  and  ewom  to  before  ) 
me,  December  17,  1886.         ) 

Mabvin  Smtih, 

S,  C.  Jvdge. 


Chautauqua  County,  b%.  : 

William  N.  Gokey,  being  only  sworn,  says :  I  am  of  the  firm 
of  N.  W.  Gokey  &  Son,  wholesale  boot  and  shoe  manufacturers  at 
Jamestown.  We  employ  in  our  factory  from  150'  to  176  people. 
None  of  our  employes  drink  the  city  water  at  our  factory.  We 
get  our  supply  from  a  driven  well.  Our  factory  building  is  piped 
for  city  water,  but  we  do  not  use  it  for  drinking  purposes. 

WM.  K  GOKEY. 

Subscribed  and  sworn  to  before  ) 
me,  December  18,  1886.        \ 

Mabvin  Smifh, 

S.  C.  Jvdge. 


STATE  OF  NEW  YORK,  ) 

CriY  OF  Jamestown,  Chautauqua  County,  ) 

Albert  M.  Sherman,  being  duly  sworn,  says:  I  am  proprietor 
of  the  Sherman  House,  the  principal  hotel  in  Jamestown,  capable 
of  accommodating  200  guests.  I  do  not  use  the  city  water  for 
drinking  or  cooking  purposes.  I  did  at  one  time,  but  get  my 
present  supply  from  a  driven  well. 

A.  M.  SHERMAN. 
Subscribed  and  sworn  to  before  ) 
me,  December  18,  1886.        J 

Marvin  SMrrn, 

S.  C,  Judge. 


Chautauqua  County,  88. : 

James  H.  Jones,  being  duly  sworn,  says :  I  am  the  proprietor 
of  a  livery,  sale  and  boarding  stable  in  Jamestown,  located  on  East 
Third  street,  and  have  been  such  proprietor,  nearly  five  years.  At 
one  time  I  put  in  a  hydrant  in  my  barn  for  a  city  water  supply. 
I  have  in  the  barn  a  driven  well,  which  I  permit  from  ten 
to  twenty  neighboring  families  to  get  their  supply  and  which  I 
use  to  water  ray  stock.     A.  F.  Kent,  superintenaent  of  the  water 
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supply  company,  came  to  me  and  said  my  well  mnst  be  a  good  deal 
of  bother  to  me  on  account  of  so  many  people  running  to  it,  and  I 
had  better  take  out  my  pump  and  out  in  another  hydrant. 

J.  H.  JONES. 

Subscribed  and  sworn  to  before  I 
me,  December  18.  1886.        ( 

Marvin  Smtfh, 

S.  C.  Jvdge. 


STATE  OF  NEW  TOKK,  )       . 

Cnr  OP  Jamestown,  Chautauqua  County,  )     '  * 

Frank  H.  WnrrE,  being  duly  sworn,  says  :  I  am  of  the  firm  of 
F.  H.  &  W.  A.  White,  proprietors  of  the  "Eclipse  Printing  & 
Publishing  House,"  located  at  Jamestown.     That  his  firm  <»om- 

Siled,  after  a  careful  canvass,  and  with  previous  experience,  a 
irectory  of  the  city  of  Jamestown,  which  was  published  in  Sep- 
tember, 1886,  the  canvass  being  made  in  August  of  that  year.  Our 
firm  has  had  large  eiqperience  in  publishing  advertising  matter  to  be 
used  in  what  we  call  "billing  the  town."  Our  experience  has 
shown  that  there  are  neariv,  if  not  quite  3,000  dwelling-houses  in 
the  city  of  Jamestown.  This  is  exclusive  of  business  blocks  and 
buildings  many  of  which  in  their  upper  floors  are  used  as  dwellings. 
I  am  confident  this  is  a  fair  estimate.  Based  upon  our  last  directory 
canvass,  we  estimate  that  Jamestown  has  a  permanent  population 
of  from  15,000  to  17,000.  I  think  the  population  nearet  the  latter 
than  the  former  sum. 

The  following  is  a  correct  list  of  the  streets  of  the  city. 

(A  list  of  the  streets  of  Jamestown  here  follows). 

The  following  is  a  substantially  correct  list  of  the  business  men 
and  establiphments  of  the  city  (we  intended  it  to  be  correct)  in 
September,  1886.     There  have  been  some  additions  since  then. 

(Here  follows  a  list  of  the  business  men  and  establishments  of 
the  City  of  Jamestown). 

I  have  looked  this  list  over  and  I  find  there  should  be  some 
erasures  and  some  additions  to  make  it  correct  to-day  but  there  are 
as  man    additions  as  erasures  that  should  bo  made. 

F.  H.  WHITE. 

Subscribed  and  sworn  to  before  ) 
me,  December  18  1886.        f 

Marvin  SifrrH, 

/SI  C,  Jvdge. 


t  jf 
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STATE  OF  NEW  YOEK,  )  ^^  . 

City  of  Jamestown,  Chautauqua  County,  )     *  * 

Fbbd.  a  Dorman,  being  dnly  sworn,  says :  I  am  an  employe  at 
the  Spaulding  green  houses,  situated  on  Spring  street,  in  JameB- 
town,  between  Third  and  Fourth  streets.  Our  green  houses  are 
connected  with  the  city  water  supply  by  a  direct  connection, 
running  down  an  alley,  with  the  Fourth  street  main,  one  of  the 
principal  mains  of  the  city — not  a  "dead-end."  We  use,  on  an 
averafi^,  per  day  from  this  water  connection  at  the  green  honfies 
five  barrels  of  water.  An  inch  supply  pipe  runs  south  from 
the  Fourth  street  main,  and  before  tlie  pipe  reaches  our  green 
houses,  a  pipe  runs  east  and  supplies  Deluge  engine  house,  and 
one  runs  west  and  supplies  a  residence. 

From  our  supply  pipe  on  ICovember  10,  1886, 1  drew  about  two 
o'clock  p.  M.,  a  quantity  of  water,  of  which  a  bottle  marked 
"  Exhibit  3,  F.  A.  D.,"  is  a  part.  The  contents  of  this  bottle  is  jnst 
as  it  came  from  our  water  piug.  Wo  have  frequently  had  just  such 
occurrences.  This  sample  is  no  exaggeration  of  what  has  occurred 
as  often  as  once  a  week  for  lact  two  months. 

Mr.  A.  F.  Kent,  superintendent  of  the  water  supply  company, 
came  to  our  green  houses,   I  think  day  before  yesterday,  the 
sixteenth  instant,  and  took  away  a  whito  square  bottle  of  water, 
about  a  pint.   This  is  tho  only  time  ho  has  boon  to  the  green  houseB 
this  weeK.     He  drew  tho  sample  in  tho  afternoon  of  that  day  and 
from  tho  aamo  pipe  from  whicii  I  drew  "  J^xhibit  3,  F.  A.  D.    He 
lot  the  water  run  fully  twenty  minutes  before  ho  collected  his  said 
sample.     Before  ho  collected  his  sample  the  water  had  considerable 
light,  fluffy  vegetable  mattor  in  it  held  in  suspcnsioa.      There  was 
enough  of  this  matter  in  it  so  that  if  permitted  to  settle  in  a  bottle 
like  exhibit  throe,  it  would  cover  the  bottom  of  it.     His  sample  was 
not  a  fair  sample,  nor  fairly  collected. 

F.  A.  DORMAN. 

Subscribed  and  sworn  to  before  ) 
me,  December  18,  1886.        ) 

Marvin  Smtth, 

S.  C.  Judge, 


STATE  OF  NEW  YOEK,         ) 

Cnr  OF  Jamestown,  Chautauqua  County,  j  *  *  • 

Ben.  S.  Dean,  being  duly  sworn,  says :  I  am  one  of  the  proprietors 
and  have  been  one  of  the  proprietors  of  "  The  Wews,"  a  morning  news- 
paper published  at  said  city  of  Jamestown  since  the  month  of  Decem- 
ber, 1885,  during  all  of  which  time  I  have  boon  the  editor  thereof. 
That  at  one  time  our  newspaper  commenced  to  agitato  the  question 
as  to  the  wholesonieness  and  purity  of  the  water   furnished  con- 


State  Board  op  Health.  295 

Burners  6y  the  Jamestown  Water  Supply  Company.  Our  paper 
kept  np  the  agitation  for  some  months  and  charged  the  water  com- 
pany, on  what  we  considered  ample  proof,  with  furnishing  impure  and 
unwholesome  water.  This  charge,  in  varied  language,  was  repeatedly 
made  in  editorials  from  time  to  time. 

In  the  month  of  August,  1886,  the  water  company  caused  to  be 
published  and  widely  circulated  a  pamphlet,  entitled  on  its  cover, 
"  A  reply  from  the  Jamestown  Water  Supply  Company,  to  the 
charges  of  certain  newspapers."  One  of  those  pamphlets  is  hereto 
annexed  marked  "Exhibit?,  B.  S.  D."  This  pamphlet  purports 
to  quote  our  newspaper,  but  the  quotations  are  not  fairly  made. 
What  quotations  are  made  are  literal  as  far  as  they  go,  but  "unstarred" 
sentences  are  omitted  and  that  which  should  precede  or  follow 
studiously  ignored. 

Bight  on  the  heels  of  the  circulation  of  this  pamphlet,  and  on  or 
about  the  14th  day  of  August,  1886,  the  Jamestown  Water  Supply 
Company  commenced  an  action  in  the  Supreme  Court  of  this  State 
against  two  of  of  the  publishers  of  said  newspaper,  of  which  I  was 
one,  demanding  judgment  for  $10,000,  basing  their  action  upon 
the  falsity  of  many  of  our  numerous  newspaper  utterances.  In 
this  action  the  water  company  procured  to  bo  granted  an  order  of 
arrest  by  virtue  of  which  both  defendants  therein  were  arrested. 
Of  the  papers  that  were  served  upon  me  in  said  action,  when  I  was 
arresteo,  the  annexed  paper,  marked  "Exhibit  8,  B.  S.  D.," 
purporting  to  be  a  copy  of  an  affidavit  made  by  A.  F.  Kent, 
was  one. 

The  fact  that  this  action  was  commenced  and  said  arrest  made 
was  given  wide  circulation. 

At  the  time  of  the  commencement  of  this  action  I  did  not  know 
a  person  connected  with  the  water  company,  nor  had  I  ever  spoken 
to  one,  nor  did  I  know  the  name  of  a  person  connected  therewith 
except  the  name  of  "  Kent,"  but  I  did  not  know  which  Kent.  All 
our  publications  were  made  in  good  faith  as  a  public  newspaper 
without  thought  of  gain  or  reward. 

After  the  commencement  of  said  action  we  did  not  stop  the 
agitation  of  the  water  question,  but  kept  right  on  telling  the  truth 
as  we  understood  it.  We  never  answered  to  the  complaint  in  the 
action,  but  about  a  month  ago  the  water  company  made  overtures 
to  discontinue  to  which,  after  some  considerable  urging,  I  consented. 
I  wanted  the  action  tried. 

The  day  or  the  day  after  my  arrest  I  employed  Aaron  Wilbur  to 
look  up  evidence  to  use  on  the  expected  trial  of  said  action. 

BEN.  S.  DEAN. 

Subscribed  and  sworn  to  before  ) 
me,  December  18,  1886.        J 

Mabvin  Smtth, 

S.  C.  Judge. 
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SUPREME  COURT  —  CHATrrAUQUA  County. 


Exhilrit  8,  B.  S.  J?., 

Marvin  Smith, 


JAMESTOWN    WATER    SUPPLY 
COMPANY, 
again9t 
FRANK  D.  LOCKWOOD  and  BENJAMIN  j  S.  C\  J. 

S.  DEAN.  I 

■  I  ■  ■■       I  ■  !■■■%■■■■         ■■  ■■  ^m      ^ 

Chautauqua  County,  City  of  Jamestown,  sb.  : 

A.  Flynn  Kent,  being  duly  sworn,  says  that  he  resides  in  tbedlj 
of  Jamestown,  and  has  ever  since  its  incorporation  as  a  citj ;  that 
before  sut^h  incorporation  he  resided  in  the  village  of  Jamestown, 
N.  Y.,  the  same  now  known  as  such  city,  for  many  years ;  that 
deponent  lias  been  •  connected  with  said  plaintiff  ever  since  its 
incorporation,  as  an  official  thereof,  and  has  nad  principal  charse  of 
its  works  and  business,  and  that  deponent  has  heard  reaa  the 
complaint  in  this  action  and  knows  the  contents  thereof. 

Deponent  further  says  that  said  plaintiff  was  incorporated  m  the 
year  1882,  and  thereafter  located  its  works  in  said  village,  at  the 
place  called   the  boat-landing,  where  such  works  were  soon  con- 
structed by  said  plaintiff,  at  an  expense  of  over  $100,000 ;  that  its 
construction  was  of  the  HoUey  system,  of  the  most  approved  and 
best  style  and  character ;  that  over  thirteen  miles  of  mams  and  pipe 
were  laid  through  the  streets  of  said  village,  hydrants  to  the  number 
of  100  have  been  put  in,  and  several  hunored  services  for  family 
and  domestic  use  nave  been  placed,  the  number  of  such  services 
now  amounting  to  about  700 ;  that  down  to  the  commencing  of 
the  publication  of  said  libels,  or  about  then,  the  plaintiff  had  about 
700  domestic  services  placed  and  in  use ;  that  the  population  of  the 
village  was  about  13,000  inhabitants ;  that  the  plaintiff  constructed 
a  reservoir,  which  holds  about  550,000  gallons  of  water,  and  sunk 
twenty-six  artesian  wells  from  which  a  large  amount  of  water  WM 
obtained ;  that  the  water  obtained  from  said  wells  was  and  alwtjB 
has  been   of  good,  pure  quality,  suitable   for   domestic   purpoeee, 
except  during  some  fires  that  have  occurred,  the  quantity  lias  been 
greatly  reduced  for  a  short  time,  and  at  such  time  it  would  be  some 
roily;  that  at  some  time  prior  to  the  sixth  day  of  February,  188& 
the  said  defendants  commenced  their  publication  of  libelous  matter 
against  the  plaintiff  and  have  continued  the  same,  from  time  to 
time,  down  to  nearly  the  present ;  and  that  the  plaintiff  has  suffered 
in  damages  by  reason  of  such  publications  being  circulated  among 
its  patrons  and  the  citizens  generally  of  said  village  and  citv ;  that 
customers  have  been  induced  to  cease  using  water  furnished  by 
plaintiff  and  others  been  prevented  from  taking  water  and  becom- 
ing its  patrons,  by  reason  of  such  publication,  and   the  plaintiff* 
reputation  for  furnisning  good  water  for  family  purposes  very  seri- 
ously injured,  greatly  to  the  damage  of  the  plaintiff ;  and  through 
and  by  reason  of  such  publications  the  plaintiff's  name  and  repu- 
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tation  for  performing  it8  agreements  and  fnmishing  pure  water  and 
suitable  for  domestic  nse,  has  been  brought  into  disrepute,  greatly 
to  its  damage  and  detriment  in  business. 

Deponent  further  says  that  before  the  commencement  of  such 
publications  the  said  water  was  analys^ed  by  expert  chemists, 
whose  affidavits  plaintiff  cannot  now  obtain,  of  superior  qualiiica- 
tions,  who  pronounced  it  of  superior  quality  and  suitable  and  proper 
for  domestic  purposes,  and  which  statements  and  examinations  were 
made  public  and  brought  to  the  knowledge  of  the  defendants 
before  the  publication  of  several  of  the  libelous  statements  set 
forth  in  said  complaint ;  but,  regardless  of  •  such  analysis  and 
examination,  and  with  full  knowleoge  thereof,  the  defendants  con- 
tinued to  so  publish  said  libels  and  wrongs  and  persisted  in  holding 
up  the  plaintiff,  its  officers  and  managers,  as  violators  of  the 
criminal  laws  of  the  State,  in  furnishing  water  that  is  poisonous, 
full  of  dead  fish  and  filth,  and  wholly  unfit  for  family  or  domestic 
use,  and  dangerous  to  be  taken  into  the  system,  and  deponent 
believes  the  fact  to  be  that  said  publications  were  made  for  the  pur- 
pose of  inducing  the  said  plaintiff  to  buy  the  good  will  of  the  said 
defendants  by  paying  them  money,  thus  stopping  such  libelous 
circulations  among  the  people. 

The  said  allegations,  as  to  the  poisonous  and  dangerous  qualities 
of  said  water,  were  wholly  untrue. 

That  the  allegations  ana  statements  in  said  complaint  are  sub- 
stantially true.  That  no  previous  application  has  been  made  in 
said  action  for  an  order.  That  said  above  entitled  action  has  been 
commenced  by  the  issuing  of  the  summons  and  complaint  therein 
for  service  upon  said  defendants. 

A.  FLYNN  KENT. 

Sworn  lo  before  me,  this  13th  ) 
day  of  August,  1886.         j 

H.  J.  Yates, 

Police  JvrSiice^  City  of  Jamestown. 


STATE  OF  NEW  YORK,  ) 

CrTY  OF  Jamestown,  Chautauqua  County,  )     ' ' 

Aaron  Wilbur,  being  duly  sworn,  says:  As  is  stated  in  the 
foregoing  aflSdavit  of  Ben.  S.  Dean,  I  was,  on  or  about  August  14, 
1886,  employed  by  him  to  collect  evidence  for  use  on  the  trial  of 
the  action  in  said  affidavit  mentioned.  Afterwards,  and  while  in 
the  employment  of  said  Dean,  and  about  the  last  week  in  August,  I 
was  employed  by  the  water  committee  of  the  common  council  of 
the  said  city  to  collect  evidence  and  information  on  behalf  of  the 
city  in  its  complaint  against  the  Jamestown  Water  Supply  Com- 
pany.    I  have  spent  a  great  deal  of  time  in  that  employment  and 
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collected  a  great  deal  of  evidence  and  informatioti*  I  have  been 
unable,  through  an  inquiry  extending  over  a  period  of  over  four 
months,  to  find  a  water  consumer  who.  uses  the  city  water  for  drink- 
ing purposes  without  either  boiling  or  filtering,  or  both.  Many 
budoings  in  this  city  have  several  separate  water  services,  and  the 
600  water  services  claimed  by  the  water  company  does  not  repre- 
sent 600  separate  buildings.  The  larger  portion  of  the  services  are 
in  flats  and  blocks  and  stores,  and  many  services  are  in  bams,  and 
for  lawns,  while  many  more  are  in  factories.  I  think  I  am  perfectly 
safe  in  saying  that  there  are  not  100  services  to  dwelling-houses  in 
the  city  for  drinking  and  rooking  purposes. 

On  the  13th  day  of  December,  1886, 1  drew  a  two-quart  fruit-jar 
of  water  from  the  plank  and  timber  conduit  well,  described  in  wK- 
davit  of  Emil  Kuichling  (this  book  page  276).  This  jar  has  not 
been  opened  since  its  contents  were  drawn  ;  it  is  marked  ^^  Exhibit  4,  . 
A.  W.  I  was  present  when  this  well  was  opened,  on  December 
7,  1886,  as  described  by  Mr.  Kuichling  (this  book  paee  276).  When 
I  opened  the  conduit  the  same  smell  described  by  Mr.  Kuichling 
was  much  stronger.  It  was  so  offensive  that  I  had  to  step  back  and 
let  the  gas  escape  before  I  could  get  my  sample. 

On  December  18,  1886,  I  drew  a  two-quart  fruit-jar  of  water 
from  one  of  the  principal  mains  of  the  city.  West  Third  street,  not 
a  "  dead-end."  This  jar  is  marked  "  Exhibit  5,  A.  W.,"  and  ban 
not  been  opened  since  it  was  drawn. 

On  December  18,  1886,  I  drew  a  similar  jar  of  water  from  the 
"  dead-end  "  of  the  Lake  Vi6w  avenue  main.  This  jar  is  marked 
"  Exhibit  6,  A.  W.,"  and  has  not  been  opened  since  arawn. 

All  three  of  these  jars  were  drawn  at  the  request  of  the  secretary 
of  the  State  Board  oi  Health,  and  the  contents  of  ail  three  are  inst 
as  they  came  from  the  pipes.  Lake  View  avenue,  I  understand,  i« 
the  hiffhest  point  in  the  city  served  by  the  water  company. 

Exhibit  9,  hereto  annexed,  is  a  substantially  correct  map  of  the 

city  of  Jamestown. 

The  manufacturing  establishments  represented  by  the  for^ 
going  affidavits  of  A.  P.  Shearman,  William  A.  Blackstone,  Wil- 
liam S.  Gifford,  William  H.  Boyd,  Elial  F.  Carpenter,  E.  Wilkin^, 
Charles  Ipsan,  W.  J.  Maddox,  G.  Walter  Barnes,  John  Cadwdl 
Charles  E.  Parks,  S.  Winsor  Baker,  William  L.  Butt»,  Charles  M. 
Wait,  John  T.  Wilson,  M.  George  Martyn,  William  N.  Gokey, 
include  all  the  manufacturing  establishments  in  said  city  employJ^|? 
twenty  hands  or  more,  except  the  woolen  mill  of  Allen  Preston  » 
Company,  the  worsted  mills  of  William  Broadhead  &  Sons,  and  thp 
lumber  mill  of  L.  B.  Warner.  Mr.  Preston  of  Allen,  Preston  » 
Company,  declined  to  make  an  affidavit,  but  stated  that  the  wftter 
furnished  by  the  water  supply  company  was  not  used  in  his  mill  for 
any  purpose.  The  city  water  is  not  used  at  Mr.  Warner's  mill.  I 
understand  that  either  William  Broadhead  or  one  of  his  sons  are 
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stockholders  in  the  Jamestown  Water  Supply  Company,  and  1  am 
informed  that  the  employes  at  his  mill,  and  they  number  between 
400  and  500,  to  some  extent  use  the  city  water,  but  that  a  portion 
of  their  water  supply,  how  much  I  do  not  know,  is  obtained  from  a 
spring  in  the  factory  and  from  a  neighboring  well. 

Neither  Shearman  Bros.,  the  Jamestown  Cane  Seat  Chair  Com- 
pany, nor  the  Columbia  Grain  Drill  Company  have  any  city  water 
connection.  E.  F.  Carpenter  &  Company  and  John  T.  Wilson  each 
have  private  city  water  hydrants  near  their  buildings  and  Mr. 
Wilson  has  the  water  in  his  mill  office.  Except  Martyn  Bros,  and 
Gokey  &  Son,  who  speak  for  themselves,  all  tne  other  of  said  fac- 
tories have  the  water  m  their  buildings  accessible  to  their  employes 
if  they  wanted  to  use  it. 

The  water  company  during  the  fore  part  of  this  week  for  several 
days  have  been  flushing  their  mains.  1  saw  water  as  it  came  from 
the  hydrant  and  it  was  very  yellow.  After  this  flushing  had  been 
pcoing  on  for  several  days  1  began  to  hear  that  J.  P.  Pennock  and 
C.  J.  Jenner,  in  company  with  one  of  the  officers  of  the  water  com- 
pany, were  about  tasting  the  water  and  collecting  samples.  The , 
rumor  is  on  the  streets,  but  the  truth  of  it  being  known  only  to  the 
water  company  it  is  incapable  of  verification,  tnat  after  this  flushing  ^ 
the  company  so  handled  its  water  that  only  driven  well  water, 
stored  for  the  occasion,  was  all  there  was  in  the  pipes  after  the  first 
day  or  two  of  this  week.  From  the  sudden  and  lavorable  change 
in  the  water  I  believe  this  rumor  true. 

I  took  said  dead-end  sample.  Exhibit  6,  about  four  o'clock  in 
the  afternoon ;  the  water  was  running  when  I  got  there,  and  I  was 
informed  by  persons  who  claimed  to  know,  that  it  had  been  running 
all  day. 

"  Exhibit  10,  A.  W.,"  is  a  sample  of  water  taken  through  the  ice 
adjacent  the  crib  in  the  lake  December  18,  1886. 

AARON  WILBUR. 

Subscribed  and  sworn  to  before  ) 
me,  December  18,  1886.        f 

Mabvin  Smtth, 

S.  C.  Jvdge. 


We  refer  to  the  articles  of  incorporation  of  the  Jamestown  Water 
Supply  Company  on  file  in  the  office  of  the  Secretary  of  State  as  a 
part  of  this  testimony. 

(Here  follows  a  copy  of  Emil  Kuichling^s  first  report.) 

This  report  is  verified  by  the  affidavit  of  Mr.  Kuichliug.  (See 
pages  271-2.) 


.^  m. l.k ■. 
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PROPOSITIO]S'S  AND  REQUESTS. 

This  proceeding  finds  its  authority  in  section  8,  chapter  383  of 
laws  of  this  State  conferring  authority  upon  the  Governor  to  dedara 
certain  things,  upon  the  confirmation  by  him  of  a  report  of  the  State 
Board  of  Health,  to  be  public  nuisances,  *'  and  order  iJiem  to  be 
3hanged  as  he  shall  direct,  or  abated  and  removed.'*  Further 
authority  may  bo  found  in  the  act  for  the  preservation  of  public 
liealth  and  registration  of  vital  statistics  (Laws  of  1885,  chap.  S70), 
'md  the  power  is  extended  to  include  all  ^ater  supply  comptnieB 
by  the  act  conferring  upon  the  State  Board  of  Health  power  to  pro- 
tect from  contamination,  by  suitable  regulations,  the  water  supplieB 
of  the  State  and  their  sources.     (Laws  of  1885,  chap.  920^ 

The  city  of  Jamestown  asks  that  the  powers  or  the  Govemor  » 
and  the  State  Board  of  Health  be  exeited  in*  its  favor  and  against 
the  Jamestown  Water  Supply  Company,  a  corporation  duly  mcor' 
porated  under  the  laws  of  this  State  providing  lor  the  incorporatioD 
of  companies  to  furnish  cities  with  an  abundant  supply  of  pure  and 
wholesome  water,  and  that  this  company  he  compelled  to  do  andpe^ 
form  certain  things  and  commandea  from  the  doing  of  certain  other 
things,  to  the  end  that  the  contract  and  compact  it  entered  into  by 
the  acceptance  of  its  franchise  may  not  in  the  future  as  it  has  heen 
in  the  past,  constantly  violated  and  broken. 

The  city  of  Jamestown  and  the  inhabitants  thereof  ask  : 

1.  That  the  eclectic  conduit  connecting  the  foot  of  Chautaaqua 
lake  with  the  water  system  and  mains  of  the  water  company 
be  condemed,  as  unsafe  to  public  health  and  a  menace  thereto, 
and  as  insufficient  in  capacity  to  furnish  the  abundance  of  water  the 
compact  of  the  company  with  the  State  contemolates,  reouires  and 
demands. 

2.  That  the  water  of  the  outlet  of  Chautauqua  lake  be  con- 
demned as  a  source  of  water  supply  to  the  city  of  Jamestown ;  and  that 
the  water  company  be  absolutely  restrained  and  prohibited,  forever, 
from  taking,  using  or  furnishing  any  water  from  said  outlet^  and 
that  its  connection  therewith  be  permanently  severed  and  broken. 

3.  That  the  present  crib  of  the  water  company  situated  in  the 
shallows  of  the  ft)ot  of  Chautauqua  Lake  be  conoemned  as  a  nuisance 
and  menace  to  public  health,  and  as  such  required  to  be  abated  and 
removed. 

4.  That  the  water  company  be  forever  restrained  and  prohibited 
from  using  tlie  shallows  at  the  foot  of  Chautauqua  lake  as  a  souroe 
of  water  supply  to  the  city  of  Jajnestown  and  the  inhabitants 
thereof. 

5.  That  the  water  company  be  forever  restrained  and  proliibited 
from  using  any  water  taken  from  the  said  Chautauqua  lake  as  a 
water  supply  to  the  city  of  Jamestown  or  the  inhabitants  thereof, 
unless  the  same  be  filtered,  by  means  of  a  system  of  filtration 
approved  by  the  State  Board  of  Health,  immediately  before  use  at 
its  pumping  station. 
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6.  That  the  water  company  be  forever  restrained  and  prohibited 
from  using  the  water  ot  Chautauqua  lake  as  the  base  of  a  water 
supply  except  such  supply  be  taken  through  a  conduit  approved  as 
to  construction,  material  and  capacity  by  the  State  Board  of  Health. 

First.  A  description  of  the  conduit  will  be  found  in  Mr.  Kuich- 
ling's  report,  together  with  his  opinion  thereon.  (Pages  2  ?7-23y.) 
He  makes  a  correction  as  to  his  report  in  his  affidavit  (pa^  271)  and 
to  his  supplemental  report.  Mr.  Kuichling  also  gives  his  opinion 
of  the  conduit  at  page  277. 

The  fact  that  this  conduit  leaks  is  shown  oy  a  comparison  of  the 
samples  of  water  accompanying  this  testimony.  There  is  no 
hypothesis  that  will  explain  the  presence  of  swamp  muck,  and 
decayed  ferns  in  the  water  but  that  the  conduit  leaks.  Nor  is  there 
other  explanation  of  the  presence  of  sulphuretted  hydrogen  at  the 
wooden  well  as  described  by  Kuichling  and  Wilbur.  It  will  be 
noticed  that  Mr.  Kuichling  says  that  the  water  taken  from  the  lake 
adjacent  the  crib  was  better  than  water  taken  the  same  day  at  the 
end  of  the  wooden  conduit  from  the  miserable  excuse  for  a  well, 
described  by  him  as  a  vertical  extension  of  the  conduit. 

The  capacity  of  the  conduit  as  a  fire  protection  is  condemned  by 
Mr.  Kuichling  in  his  supplemental  report.  His  figures  also  show 
that  the  present  conduit  is  insuflicient  in  capacity  for  a  city  of 
17,000.     The  company  now  claim  only  600  takers,  and  yet  say  they 

Eump  daily  1,000,000  gallons.  If  the  water  was  taken  as  it  should 
e,  ii  an  acceptable  supply,  the  quantity  pumped  would  be  much 
more.  There  are  3,000  dwellings  in  Jamestown  and  601  business 
places  (page  274)  and  the  600  claimed  by  the  company  does  not  include 
100  dwellings. 

Second.  There  can  be  no  question  but  that  the  outlet  water  is 
absolutely  unsafe  as  a  domestic  supply.  No  more  can  there  be 
question  but  that  permitting  this  water  company,  at  least  under  its 
present  management,  to  have  a  connection  with  the  outlet  is  a  con- 
stant temptation  to  it  to  use  the  w^ater  taken  therefrom  and  a 
constant  menace  to  public  health.  (See  the  affidavits  of  Dr.  W.  M, 
Bemus,  John  Conway,  Ezra  Hibbard  and  Ben.  S.  Dean.)  The 
testimony  justifies  the  remark  made  by  a  member  of  the  committee 
at  the  meeting  of  December  seventh,  that  the  public  had  lost 
confidence  in  the  integrity  of  the  company. 

Third.  The  crib  at  the  foot  of  Chautauqua  lake  is  fully  described 
by  Mr.  Kuichling  in  his  report,  and  the  testimony  shows  it  a  failure 
and  frivolous  thing.  A  make-shift  that  permits  the  company  to 
talk  largely  of  its  "  crib,"  as  it  does  largely  of  its  equally  fri^'olous 
conduit. 

The  bottom  and  character  of  the  lower  half  of  the  lake  are  fulhr 
described  by  Mr.  Kuichling:,  and  in  the  aflidavits  of  Theodore  E. 
Grandin  and  Dr.  George  W.  Whitney. 

FouBTH.  This  request  and  proposition  is  involved  in  the  thira. 


302  Annual  Report  of  th» 

Fifth.  This  proposition  is  justified  by  the  whole  evidence.  It 
meets  the  approval  not  alone  of  Mr.  Kuichling  and  the  authors  and 
authorities  by  him  in  his  report  and  afiidavit  quoted,  but  the 
approval  of  Dr.  Alfred  Leeds,  chemist  to  the  water  compAoy. 
(oee  his  Albany  report ;  Kuichling's  affidavit,  pp.  271-276.)  Dr. 
Leeds  seems  to  think,  so  one  would  derive  from  his  antagonistic 
reports,  that  the  citizens  of  Jamestown  do  not  require  as  good 
water  as  do  the  citizens  of  Albany. 

Sixth.  This  proposition  is  involved  in  the  first. 

We  ask  that  filter,  cribs  and  conduits  be  subject  to  the  approval 
of  the  State  Board  of  Health.  The  evidence  shows  the  incapacity 
of  the  company  to  construct  a  conduit  or  a  crib  or  a  system  of 
filters;  furtnermore,  the  people,  having  lost  confidence  in  the 
integrity  of  the  company,  would  distrust  its  plans,  or  if  plans  were 
made  public  they  would  feel  little  confidence,  even  if  promised  of 
execution,  that  they  would  be  executed  with  integrity. 

Conclusion. 

We  wish  to  call  attention  to  the  affidavits  of  the  manufacturing 
establishments  (including  all  but  three  employing  over  twenty 
hands )  showing,  although  nearly  all  have  a  water  connection,  yet 
1,500  employes  do  not  use  the  city  water.  The  reason  is  obviouB. 
The  company  say  in  September  that  they  have  but  600  takers,  and 
Mr.  Kent  swears  in  August  it  had  700.  (Pp.  273  and  296.)  The 
annexed  pamphlet  was  distributed  about  August  14th  and  tlie  libel 
suit  of  the  company  was  commenced  the  same  day.  These  facts 
show  which  were  believed,  the  pamphlet  or  the  newspapers.  If  the 
former,  why  did  the  takers  fall  oflE  100  in  a  month.  (Dean,  pages 
294-295.) 

It  must  not  be  lost  sight  of  that  the  city  in  collecting  evidence, 
especially  at  this  time  of  the  year,  are  somewnat  under  a  disadvantage 
The  company  could  easily  store  in  its  reservoir  a  supply  of  driven 
well  water,  flush  their  mains  and  turn  in  the  well  water  and  then 
take  samples.     The  rumor  is  that  this  they  did,  and  from  the  sud- 
den change  in  the  water  it  looks  as  if  it  were  so.     Notice  the  dates 
of  these  affidavits  from  day  to  day  stating  the  quality  of  the  water, 
then  look  at  any  samples  taken  after  <^y  the  fourteenth  of  Decem- 
ber.    (See  Wilbur's  affidavit  page  297).  We  beheve  that  an  analysis 
of  water  drawn  from   mains  after   that  date   compared    with   the 
analysis    published     in    Kuichlings   report  and  the  pamphlet  will 
demonstrate  that  the  water  was  spring  water  stored  and  used  for 
the  occasion. 

It  is  understood  that  the  water  company  will  claim  that  their 
papers  show  for  some  years  before  the  establishment  of  its  system, 
Jamestown  was  a  great  suflEerer  from  zymotic  diseases.  If  their 
papers  show  this,  it  is  only  inferentially.     It  is  not  so. 

The  company  will  also  claim  that  the  good  health  of  Jamestown 
and  its  comparative  freedom  from   zymotic  diseases  is  due  to  its 
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water.  This  cannot  be  80.  The  population,  number  of  dwelling 
houses  and  business  places  compared  with  the  very  few  consumers 
disproves  the  statement  and  claim,  saying  nothing  of  the  fact  that 
those  who  do  use  the  water  for  a  drink  either  filter  or  boil  it  or 
both  (page  298)  before  using.  Even  if  this  use  Was  universal,  it 
would  not  or  should  not  relieve  the  company  from  filtration. 
Besides,  Dr.  George  W.  Whitney  says  he  has  found  the  origin  of 
low  types  of  fever  in  the  city  water  and  from  drinking  the  water 
of  melted  ice  taken  from  the  lower  end  of  the  lake.  The  evidence 
of  one  physician  who  does  trace  disease  to  the  water  is  stronger 
than  the  evidence  of  a  hundred  who  say  they  have  not  and 
do  not  say  they  have  tried.  Such  negative  testimony  is  on  a  par 
with  the  aefense  of  the  man  who  stoje  a  calf.  One  man  swore  he 
saw  him  steal  it ;  he  produced  ten  men  who  swore  they  did  not 
see  him  steal  it  and  asked  an  acquittal,  which  he  did  not  get. 

The  water  company  should  also  be  required  to  remedy  the 
trouble  produced  by  the  "  dead-ends  "  of  their  mains.  Some  plan 
should  be  devised  that  would  establish  circulation  and  the  com- 
pany compelled  to  carry  out  the  plan. 


AFFIDAVITS  SUBMITTED  BY  THE  WATER  COMPANY. 


IN  THE  MATTER 

OP  THE 

APPLICATION  OP  THE  COMMON 
COUNCIL  OF  THE  CITY  OP  JAMES- 
TOWN, N.  Y..  FOR  EXAMINATION 
OP  THE  WATER  AS  SUPPLIED  BY 
THE  JAMESTOWN  WATER  SUPPLY 
COMPANY  TO  SAID  CITY  AND  ITS 
INHABITANTS. 


Chautauqua  County,  ss.  : 

A.  Flynn  Kent,  being  duly  sworn,  says  that  he  resides  in  said 
city  and  is  president  of  said  company  ;  that  he  has  been  connected 
with  said  company  during  its  entire  existence  and  had  fnll  know- 
ledge of  its  works  and  sources  of  supply  ;  that  the  water,  at  present 
snpplied  by  said  company  to  said  city,  comes  from  Chautauqua 
lake  and  certain  artesian  wells  located  along  and  near  the  works  of 
said  company  ;  that  the  crib  in  the  lake  is  about  10,200  Jeet  from 
said  water-works  ;  that  the  conduit,  through  which  the  water  flows 
from  the  lake,  for  the  first  5,000  feet  from  the  lake,  is 
twenty-four  inch  spiral  riveted  wi'ought  iron  pipe  and  in  good  con- 
dition ;  that  the  next  2,600  feet  is  a  wooden  conduit,  or 
flume,   constructed   as  shown  by  affidavit  and  diagram  of  Adam 
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Ports,  in  this    matter  used ;    that    the  balanoe  of  the   distance 
to    the     works,    about    2,600    feet,    is     ten-inch     wrought    iron 
pipe,    to    be    replaced    by    a     wooden     flume    or    conduit,    the 
same  as  section  already  laid,  to  a  point  where  the  water  enters 
the  pumping  well  of  said  company  ;  that  the  same  is  as  seen  by  the 
board  of  health,  or  certain  members  thereof,  on  the  seventh  instant ; 
that  said  conduit  is  in  size  twenty-two  by  thirty-one  inches,  inside 
measurement ;  and  runs  a  continual  stream,  which,  together  with 
the  water  produced  by  said  wells,  affords  an  ample  supply ;  that 
these  two  sources  of  supply  have  been  thus  used  only  from  about 
the  1 7th  day  of  September,  1886  ;  that  cold  weather,  with  attend- 
ant difficulties,  came  on  too  soon  for  an  entire  completion  of  said 
wooden   conduit  this  last  fall,  which  is  to  be  completed  to  said 
works  as  soon  as  possible  next  year ;  that  the  pipe  connecting  the 
outlet   with   the   said  works  of  said  company  at  the  boatrlanoing, 
is  not  to  be  used,  except  in  case  of  fires  of  great  danger  to  said 
city ;  and,   when  the    said  wooden  conduit  is  completed,    in  the 
judgment  of  deponent,  it  will  not  be  necessary  to  use  it  even  for 
that   purpose,  as  ample  supply  will  then  be  anorded  through  said 
conduit  and  from  said  wells.      The  suggestion  of  use  of  said  outlet 
pipe  is  simply  a  matter  of  precaution  in  which  the  public  is  greatly 
mterested  ;  but  deponent  further  says  that  said  company  has  been  for 
several  months  and  yet  is  ready  and  willing  to  disconnect  such  pipe 
or  supply,  at  any  time  said  common  council  will  consent  thereto  or 
direct ;  that  said  outlet  connection  was  made  with  knowledge,  approval 
and  consent  of  the  members  of  the  old  board  of  trustees  oi  the  village 
of  Jamestown  ;  and  the  said  company  does  not  regard  the  circum- 
stances   such  as  to  warrant  its    removal  without  the  consent  or 
direction    of  said   common  council;   that   this  position  has  been 
known  to  the  members  of  said  council  for  many  weeks  ;  and  was  so 
announced   before  the  representatives  of  said  board  of  health,  in 
Jamestown,  N.  Y.,  on  the  seventh  instant ;  and  the  said  company  is 
yet  ready  and  willing  to  abide  by  such  obligation. 

Deponent  further  says  that  on  the  11th  day  of  November,  1881> 
he  and  certain  other  persons,  then  proposing  to  form  the  present 
water-supply  company,  and  in  anticipation  thereof  and  of  furnishing 
water  to  the  then  village  of  Jamestown  and  its  inhabitants,  in  an 
application  made  to  the  then  board  of  trustees  of  said  village,  stating 
as  follows : 

"  Th  sources  from  which  water  is  to  be  supplied  are  Chautanq^ 
lake,  or  the  outlet  thereof,  and  wells  to  be  sunk  near  the  margin 
thereof  and  in  or  near  to  said  village." 

As  appeal's  from  the  records  of  the  proceedings  of  said  board,  on 
said  eleventh  day  of  November,  the  said  proposition  was  approved 
in  the  following  form : 

*'  On  motion  the  above  application  was  granted. 

'^E.  W.  BUCKLIN,  Jr., 

**  Viiloffe  Clerk:' 
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Deponent  further  says  that  the  distribution  of  water  pipes  and 
hydrants  around  said  city,  "as  mapped  out  on  the  map  and  plans  of 
said  works,  were  known  to  and  approved  of  by  the  said  board 
of  trustees,  and  from  that  time  down  to  the  present  the  said  several 
boards  of  trustees  and  said  common  council  have  had  full  know- 
ledge of  the  same. 

Deponent  further  says  that  there  are  about  fourteen  miles  of  pipe, 
exclusive  of  said  conduit,  within  said  city ;  that  much  of  the  same 
extends  upon  quite  high  hills  and  down  into  the  lower  places  or 
flats  of  said  city ;  that  there  are  about  twenty  of  dead  ends  to  said 
piping,  so  that  there  is  no  complete  circle  of  said  water ;  that  these 
dead  ends  are. scattered  around  in  said  city,  many  of  them  upon  the 
side  hills  thereof ;  that  such  plan  of  construction  was  made  upon 
the  iudgment  of  experienced  engineers,  and  to  the  knowledge  and 
by  the  approval  of  said  trustees ;  that  the  form  and  plan  oi  such 
construction  was  supposed  to  be  a  safer  and  better  fire  protection ; 
that  the  whole  was  supposed  and  intended  to  be  the  safest  and  best 
for  said  village ;  that  at  the  time  of  submission  of  said  plans  to  said 
village  authority  the  said  companv  objected  to  said  dead  ends, 
claiming  they  would  cause  dead  ana  bad  water ;  but  said  trustees 
insisted  upon  the  construction  as  aforesaid,  and  the  same  was  accord- 
ingly adopted. 

Deponent  further  says  said  conduit  is  constructed  with  good  and 
substantial  lumber,  and  made  in  a  strong,  tight  and  durable  form  so 
as  to  exclude  all  water  from  outside  getting  in.    * 

Deponent  further  says  that  much  of  the  complaint  made  against 
said  water  has  been  occasioned  by  the  negligence  of  water  takers, 
in  not  properly  flushing  their  services  before  taking  water  for 
domestic  use  ;  that  the  difficulty  heretofore  existing  on  account  of 
certain  vegetable  growth  has  been  greatly  overcome  and  is 
constantly  being  improved  under  the  suggestions  of  said  Dr.  Leeds. 

That  no  complaint  has  been  made  to  said  company  that  such 
supply  had  caused  illness  or  was  dangerous  to  public  health ;  nor 
has  deponent  had  any  knowledge  of  any  illness  which  has  been 
attributed  to  the  use  of  said  water. 

Deponent  further  says  that  arrangements  have  been  made  with 
an  eminent  chemist  for  periodical  examinations  of  such  supply,  as 
often  as  shall  be  necessary  and  proper  to  keep  track  of  sucn  water 
and  its  condition. 

A.  F.  KENT. 

Sworn  before  me  this  18th  day  ) 
of  December  1886.  f 

D.  D.  Woodford, 

Jvstice  of  the  P€ao$. 

[Aflaemblji  No  37.J  20 
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STATE  OF  NEW  YORK,  ]  ^ 
Chautauqua  County,        [     " 

A.  Flj'nn  Kent,  being  duly  sworn,  says,  be  is  president  of  the 
Jamestown  Water  Supply  Company ;  that  the  report  hereto 
attached,  as  sworn  to  by  Albert  R.  Leeds,  is  a  true  copy  of  report 
made  to  said  company  and  of  the  whole  thereof. 

A.  F.  KENT. 

Sworn  before  me  this  17th  day  I 
of  December,  1886.  ) 

D.  D.  Woodford, 

Justice  of  the  Peace. 

(The  reports  of  Prof.  Leeds,  Prof.  Kent  and  Prof.  Willis  G. 
Tucker,  each  of  which  is  sworn  to,  here  follow). 


STATE  OF  NEW  YORK, ) 
Chautauqua  County,        j     " 

Dr.  A.  F.  Ward,  lacing  duly  sworn,  says  that  ho  is  a  practicing 
physician  in  the  city  of  Jamesto\yn,  and  lias  been  for  at  least 
twenty-five  years  last  passed. 

Since  the  establishment  of  said   water  supply  he  has  had  cogni- 
zance of  the  same  and  of  the  water  6nj)plied  ;  that,  compared  with 
the  like  number  of  years  just  prior  to  the  conunencemcnt  of  such 
supply  (and  notwithstanding  a  very  large  increase  in  population), 
in  his  judgment  and  experience  there  has  been  a  considerable  less 
number  of  cases  of  sickness  and  deaths  from  zymotic  diseases  and  such 
diseases  as  would   naturally  be  occasioned  by  the  use  of  bad  and 
unwholesome  water,  and  in  the  best  judgment  and  belief  of  deponent, 
the  use  of  said  water  as  supplied  by  said  company  during  its  entire 
existence  has  not  endangered  the  security  of  life  or  the  health  in 
said  locality  where  it  has  been  so  used.     Nor  does  the  water  now 
supplied  by  said  company,  in  the  judgment  of  deponent^  affect  the 
security  of  life  and  the  health  in  said  locality.     Deponent  further 
says  that  he  is  using  the  water  in  his  ovm  family  for  domestic 
pun^oses  and  has  been  since  July  1,  1883,  and  that  he  considers  it 
preferable  and  far  safer  to  use  than  the  water  of  most  of  the  private 
wells  of  this  city. 

A.  F.  WARD,  M.  D. 
Sworn  before  me,  this  14th  day  ) 
of  December,  ISSO.  ) 

D.  D.  Woodford, 

Justice  of  the  Peace. 
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r 

STATE  OF  KEW  YORK, ) 

Chautauqua  County,        f     *' 

Dr.  F.  D.  Orm£8,  being  duly  sworn,  says  that  he  is  a  practicing 
physician  in  the  city  of  Jame&iown,  and  has  been  for  the  period  of 
twejity  years  last  past. 

Since  the  establishment  of  the  present  water  supply  he  has  had 
cognizance  of  the  same  and  of  the  water  supplied  ;  that,  compared 
with  the  like  number  of  years  just  prior  to  the  commencement  of 
such  supply  (and  notwithstanding  a  very  large  increase  in  popula- 
tion), in  his  judgment  and  experience  there  has  been  a  considerable 
less  number  of  cases  of  sickness  and  deaths  from  zymotic  diseases 
and  such  diseases  as  would  naturally  be  occasioned  by  the  use  of 
bad  and  unwholesome  water ;  and  in  the  best  judgment  and  belief 
of  deponent,  the  use  of  said  water  as  supplied  by  said  company 
during  its  entire  existence  has  not  endangered  the  security  of  life 
or  the  health  in  said  locality  where  it  has  been  so  used ;  nor  does 
the  water  now  supplied  by  said  company,  in  the  judgment  of 
deponent,  affect  the  security  of  life  and  the  health  of  said  locality. 
Deponent  further  says,  that  since  November  15,  1883,  he  has  used 
the  said  water,  supplied  by  the  Jamestown  Water  Supply  Company, 
in  his  own  family  lor  domestic  purposes,  and  that  with  the  exception 
of  a  slightly  woody  taste  that  has  occasionally  been  noticeable  for  a 
short  time,,  he  has  found  the  water  during  this  period  entirely  satis- 
factory and  to  all  appearances  pure  and  wholesome ;  and  the  water 
at  the  present  ti;ne  is  exceptionally  good  -and  perfectly  satisfactory. 

F.  D.  ORMES,  M.  D. 
Sworn  to  before  me,  this  14:th  ) 
day  of  December,  1886.        ) 

Edward  Morgan, 

Notary  Public. 


STATE  OF  NEW  YORK, )  ^^  . 
Chautauqua  County,        )     " 

Dr.  J.  W.  Scott,  being  duly  sworn,  says  that  he  is  a  practicing 
physician  in  the  city  of  Jamestown,  and  has  been  for  the  last 
eighteen  years.  Since  the  establishment  of  said  water  supply,  he 
Las  had  cognizance  of  the  same  and  of  the  water  supplied  ;  that,  as 
compared  with  the  like  number  of  years  just  prior  to  the  com- 
nienceraent  of  such  supply,  in  his  judgment  and  experience,  there 
lias  been  a  considerable  less  number  of  cases  of  sickness  and  deaths 
from  zymotic  diseases,  and  such  diseases  as  would  naturally  be 
occasioned  by  the  use  of  bad  and  unwholesome  water,  and  in  the 
best  judgment  and  belief  of  deponent,  the  use  of  said  water,  as 
supplied  by  said  company  during  its  entire  existence,  has  not 
endangered  the  security  of  Kfe  or  the  health  in  said  locality  where 
it  has  been  so  used ;  nor  does  the  water  now  supplied  by  said  com- 
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Eany,  in  the  judgment  of  deponent,  affect  the  security  of  life  and 
ealth  of  said  locality.  Deponent  further  says,  that  since  Septem- 
ber 1,  1882,  he  has  used  the  said  water,  supplied  by  the  Jamestown 
Water  Supply  Company,  for  domestic  purposes,  and  that  with  the 
exception  of  a  slight  woody  taste  that  has  occasionally  been  notice- 
able for  a  short  time,  he  has  found  the  water  during  this  period 
entirely  satisfactory  and  to  all  appearances  pure  and  wholesome ; 
and  the  water  at  the  present  time  is  exceptionally  good  and 
perfectly  satisfactory. 

JOHN  W.  SCOTT,  M.  D. 
Sworn  to  before  me,  this  15th  ) 
day  of  December,  1886.        J 

D.  D.  Woodford, 

Justice  of  the  Peace. 


STATE  OF  NEW  YORK, )  „ 

Chautauqua  County,        J     ' ' 

Dr.  W.  P.  Bemus,  being  duly  sworn,  says  that  he  is  a  practicing 
physician  in  the  city  of  Jamestown,  and  has  been  for  the  last  thirty- 
three  years.  Since  the  establishment  of  said  water  supply  be  has 
had  cognizance  of  the  same,  and  of  the  water  supplied ;  that  eom- 
pared  with  the  like  number  of  yeara  just  prior  to  the  commence- 
ment of  such  supply,  in  his  judgment  and  experience,  there  has 
been  a  considerable  less  number  of  cases  of  sickness  and  deatiiB 
from  zymotic  diseases  and  such  diseases  as  would  naturally  be  ooca- 
sioned  by  the  use  of  bad  and  unwholesome  water,  and,  in  the  best 
iudgment  and  belief  of  deponent,  the  use  of  said  water  as  supplied 
by  said  company,  during  its  entire  existence,  has  not  endangered 
tne  security  of  life  or  the  health  in  said  locality  where  it  has  been 
so  used ;  nor  does  the  water  now  supplied  by  said  company,  in  the 
judgment  of  deponent,  affect  the  security  oi  life  and  tne  health  of 
said  locality. 

W.  P.  BEMUS. 
Sworn  to  before  me,  this  18th  ) 
day  of  December,  1886,       ) 

D.  D.  Woodford, 

Justice  of  the  Pecu>e. 


STATE  OF  NEW  YORK, )       . 
Chautauqua  County,        j     * ' 

Dr.  W.  M.  Bemus,  being  duly  sworn,  says  he  is  a  practicing 
physician  in  the  city  of  Jamestown,  and  has  been  for  the  period  oi 
nine  years  past,  and  was  the  health  physician  of  the  local  bowd 
of  health  from  May,  1881,  to  May,  1886.  Since  the  establishment 
of  the  present  water  supply  he  hajs  had  cognizance  of  the  same 
and  of  the  water  supplied  by  the  Jamestown  Water  Supply  Cwft* 
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pany :  that  compared  with  the  like  number  of  years  just  prior  to 
the  commencement  of  such  suppljr  (and  notwithstanding  a  very 
large  increase  in  population),  in  Ins  judgment  and  experience,  there 
has  been  a  considerable  less  number  of  cases  of  sickness  and  deaths 
from  zymotic  diseases  and  such  diseases  as  would  naturally  be  occa- 
sioned by  the  use  of  bad  and  unwholesome  water ;  and  in  the  best 
judgment  and  belief  of  deponent,  the  use  of  said  water  as  supplied 
by  said  company,  during  its  entire  existence,  has  not  endangered 
the  security  of  life  or  the  health  in  said  locality  where  it  has  been 
60  used  ;  nor  does  the  water  now  supplied  by  said  company,  in  the 
judgment  of  deponent,  affect  the  security  of  life'  and  the  health  in 
said  locality. 

WM.  MARVIN  BEMUS. 

Sworn  to  before  me,  this  17th  ) 
day  of  December,  1886.       j 

D.  D.  Woodford, 

Justice  of  the  Peace. 


Chautauqua  County,  as. : 

William  C.  J.  Hall,  being  duly  swoftt,  feays  that  he  is  of  the 
age  of  fifty-eight  years,  a  graduate  of  Tale  College  of  class  of  '61, 
a  chemical  student  of  Prof.  Bunsen,  of  Heidelberg,  Germany,  and 
served  a  while  as  civil  engineer  on  the  Atlantic  and  Great  Western 
Bailroad ;  that  he  has  made  the  study  of  the  microscope  a  specialty 
for  twenty-two  years,  and  is  now  Professor  of  Microscopy  in  the 
Chautauqua  University ;  that  during  the  past  four  years  he  has, 
from  time  to  time,  made  examinations  of  the  water  supplied  by  the 
«aid  water  company,  in  the  city  and  old  village  of  Jamestown ;  that 
8ueh  examinations  have  been  by  chemical  and  biological  analyses, 
and  were  thorough,  for  the  purpose  of  ascertaining  the  quality  of 
the  water  being  furnished  ;  that  from  such  examinations  deponent 
has  never  found  anything  dangerous  or  detrimentral  to  the  health 
of  the  people ;  that  deponent  at  times  found  the  water  tasting 
disagreeably  and  searched  for  the  cause,  and  from  such  investigation^ 
he  found  it  to  arise  from  decayed  fresh  water  algae  or  sea  weed ; 
that  this  discovery  was  made  by  deponent  prior  to  the  connection 
with  the  outlet,  and  this  algae  or  sea  weed  must  have  been  intro- 
from  the  artesian  wells,  as  no  otlier  water  was  then  being  need,  and 
must  have  been  generated  after  leaving  the  pump,  as  deponent  never 
tasted  anything  bad  at  the  works,  although  he  visited  them  and 
tasted  of  the  water  quite  often  for  a  long  time  ;  that  this  algae 
would  decay  in  the  pipes,  which  caused  the  bad  taste  and  smell,  but 
which  would  disappear  after  flushing  of  the  pipes  ;  that  since  such 
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ing  a  circulation  of  the  water,  and  the  trouble  may  be  overcome  by 
frequent  flushing. 

Deponent  further  says  that  he  was  one  of  the  citizens'  committee 
appointed  to  represent  them  as  to  the  introduction  of  water  into 
the  said  village  ;  that  he  knows  the  construction  of  the  pipes,  location 
of  dead-ends  and  hydrants  were  in  obedience  to  the  requirements  of 
the  then  board  of  trustees  of  said  village,  and  contrary  to  the  wishes 
of  the  said  water  company. 

Deponent  further  says  that  since  such  first  examination  he  has 
kept  close  observation  of  such  water,  especially  as  to  its  effect  upon 
public  health;  that  during  all  this  time  he  had  not  known  or  heard 
of  any  disease,  illness  or  death  that  has  been  claimed  to  have  been 
caused  by  the  use  of  said  water,  nor  has  he  kno\vn  or  heard  of  any 
detrimental  effects  from  such  use ;  that  during  such  time  deponent 
has  very  frequently  used  of  said  water  and  found  it  to  be  good, 
except  as  hereinbefore  stated. 

Deponent  further  says  that  since  the  discovery  of  said  difficulty 
the  said  water  company  has  been  very  diligent  in  its  efforts  to  ova^ 
come  the  same  and  is  gradually  doing  so. 

Deponent  further  says  that  he  has  been  in  the  habit  of  driukins: 
and  using  water  from  Chautauqua  lake  and  has  frequently  drank  of 
the  water  taken  from  said  crib  since  the  use  thereof  by  said  company, 
and  that  such  water  is  good,  wholesome  and  potable,  and  deponent 
believes  it  was  a  wise  conclusion  of  said  company  in  making  such 
connection  with  said  conduit  for  the  purpose  of  supplying  said  city. 

W.  C.  J.  HALL 

Sworn  before  me  tliis  18th 
day  of  December,  1886. 


( 


D.  D.  Woodford, 

Jitstice  of  the  Peace. 


CuArTAUQUA  County,  ss,  : 

Dr.  G.  W.  IIazeltine,  being  duly  sworn,  says  he  commenced  the 
practice  of  medicine  in  the  village  of  Jamestown  forty-eight  yeai* 
ago  ;  has  practiced  here  ever  since,  except  that  in  tlic  last  few  years 
has  practiced  but  little,  but  has  been  a  close  observer  of  the  health- 
fulness  or  unhealthf ulness  of  the  place,  and  especially  with  reference 
to  zymotic  diseases. 

Since  the  establishment  of  the  present  water  supply  he  has  had 
cognizance  of  the  same  and  of  the  water  supplied.     That  compare^i 
with  the  like  number  of  years  just  ])rior  to  the  commencement  of 
such  supply,   in  his   judgment  and   experience,  there   has  been  a 
considerable  lubs  number  of  cases  of  sickness  and  death  from  zymotic 
diseases,  and  such  diseases  as  would  naturally  be  occasioned  by  the 
Use  of  bad  and  unwholesome  water  and,  in  the  best  judgment  and 
belief  of  deponent,  the  use  of  said  water,  as  supplied  by  said  company 
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during  its  entire  existence  has  not  endangered  the  security  of  life 
or  the  health  in  said  locality  where  it  has  been  so  used.  Nor  does 
the  water  now  supplied  by  said  company,  in  the  judgment  of 
deponent,  affect  the  security  of  life  and  the  health  in  said  locality. 

Deponent  also  says  that  he  resides  at  No.  416  Lafayette  street,  m 
the  city  of  Jamestown,  and  has  resided  at  this  locality  for  at  least 
twenty-five  years  last  past,  and  that  he  has  used  the  water  supplied 
by  the  Jamestown  Water  Supply  Company  since  August  1,  1882, 
in  his  family  for  domestic  purposes,  and  have  found  the  water 
during  that  time  of  a  satisfactory  quality  and  to  all  appearances 
pure  and  wholesome.  There  have  been  times  in  the  above  period 
when  there  has  been  a  slight  woody  taste  for  a  day  or  two,  but  not 
to  such  an  extent  as  to  prevent  its  use  for  domestic  purposes. 

Deponent  further  says  that  at  the  present  time,  and  since  the  intro- 
duction of  the  lake  water  as  a  part  of  the  supply,  the  water  has  been 
of  excellent  quality  and  perfectly  satisfactory,  and  in  his  judgment 
pure  and  wholesome. 

G.  W.  HAZELTINE,  M.  D 
Sworn  to  before  me,  this  17th  ) 
day  of  December,  1886.       ) 

D.  D.  Woodford, 

Justice  of  the  Peace, 


ChATJTAUQUA   CoXTNTY,  88.  : 

Adam  Ports,  being  duly  sworn,  says  he  resides  at  No.  301  East 
Eighth  street,  in  the  city  of  Jamestown,  and  has  resided  in  said 
locality  at  least  nineteen  years  last  past ;  that  he  is  one  of  the  alder- 
men of  said  city ;  that  he  is  a  carpenter  and  builder  by  trade  ;  that 
he  had  the  entire  supervision  of  the  building  of  the  wooden  flume 
or  conduit  wliich  forms  a  part  of  the  lake  line  of  the  Jamestown 
Water  Supply  Company.     Said  conduit  is  built  entirely  of  Norway 

Sine  in  a  manner  approved  and  recommended  by  him  and  shown  in 
iagram  hereto  attached.  The  spiles  are  six  inches  by  six  inches 
square,  and  from  twenty  to  twenty-eight  feet  in  length,  according 
to  the  depth  of  the  peaty  soil,  extending  through  said  peaty  soil  into 
solid  ground  underneath.  These  spiles  are  driven  in  two  rows,  three 
feet  apart,  forming  a  substantial  support  for  the  flume.  The  bot- 
tom, top  and  sides  of  said  flume  are  also  of  Norway  pine,  two  inches 
thick,  matched  and  grooved,  as  shown  in  accompanying  -'Jiagram, 
and  put  together  in  tlie  most  thorough  and  substantial  manner,  and 
deponent  believes  is  substantially  water-tight  and  will  exclude  eiir- 
face  water  or  other  thing  from  getting  through,  and  will  remain  in 
such  tight  condition,  and  will  stand  any  strain  that  it  is  likely  to  be 
subjected  to,  and  will  last  as  good,  as  at  the  present  time,  tor  many 
years.  The  inside  measurement  of  said  conduit  i»  twenty-two 
inches  by  thirty-one  inches,  and  the  length  is  about  2,000  feet,  and 
in  deponent's  judgment  it  will  be  a  permanent,  substantial  and  safe 
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structure  lully  competent  lor  the  conaucting  of  all  needed  water, 
free  from  leakage  and  all  contamination  by  or  from  waters  on  tho 
outside  thereof. 

ADAM  PORTS. 
Sworn  to  ^eiore  me,  this  15th  ) 
day  of  December,  1886.       ) 

D.  D.  Woodford, 

Justice  of  the  Peace. 


Chautauqua  County,  88. : 

R.  J.  FoRBKS,  being  duly  sworn,  says  he  is  street  commifisioner 
of  the  city  of  Jamestown,  and  has  been,  since  the  organization  of 
the  city  government,  that  he  resides  at  the  corner  of  Main  and 
West  Sixth  streets,  and  has  resided  at  this  locality  for  at  least 
twenty-four  y^ears  last  past,  and  that  he  has  used  the  water  supplied 
by  the  Jamestown  Water  Supply  Company  since  August  15,  1883; 
has  found  the  water  during  that  time  of  a  satisfactory  quality,  and 
to  all  appearances  pure  and  wholesome.  There  have  been  a  few 
times  m  the  above  period  when  a  slight  woody  taste  has  beea 
noticeable,  but  not  to  such  an  extent  as  to  prevent  its  use  for 
domestic  purposes  ;  deponent  also  says  that  at  tne  present  time  the 
water  is  of  excellent  quality  and  perfectly  satisfactory. 

Deponent  further  says  that  during  the  time  that  he  Has  used 
said  water  there  has  been  no  cases  of  sickness  or  death  in  hii 
family  from  zymotic  diseases  or  such  diseases  as/he  would  naturallj 
suppose  to  be  caused  by  bad  and  unwholesome  water. 

R.  J.  FORBES. 

Sworn  to  before  me  this  18th  ) 
day  of  December,  1886.      f 

D.  D.  Woodford, 

Justice  of  the  Peace. 
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V  aft 
Chautauqua  County,      )     '  * 

A.  N.  Broadiiead  and  F.  E.  Qifford,  each  for  himself,  being 
din}'  sworn,  says  he  was  a  member  of  the  board  of  trustees  of  the 
village  of  Jamestown  at  the  time  the  outlet  connection  was  made 
by  the  Jamestown  Water  Supply  Company.  That  said  connection 
was  put  in  as  an  additional  safeguard  against  fire,  and  he  approved 
and  advised  the  putting  in  of  the  same  for  that  purpose. 

A.  N.  BROADHEAD. 
FRANK  E.  GIFFORD. 

Subscribed  and  sworn  to  before  ) 
me,  December  16,  1886.       \ 

Jerome  B.  Fisher, 

Notary  Public. 
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Study  of  First  Presbyterian  Church,  ) 

December  17,  1886.      ) 
Chautauqua  County,  88. : 

Rev.  N.  I.  KuBiNKAM,  being  duly  sworn,  says  that  he  is  the 
pastor  of  the  First  Presbyterian  Church,  in  the  city  of  Jamestown, 
and  resides  at  No.  313  West  Third  street,  in  said  city,  and  has 
resided  in  this  locality  for  one  year — and  that  during  that  time  has 
tised  the  water  supplied  by  tne  Jamestown  Water  Supply  Com- 
pany in  his  family  for  domestic  purposes  without  any  effects 
detrimental  to  health. 

Deponent  says  that  there  has  been  a  woody  taste  noticeable,  and 
that  tliere  was,  for  a  period,  a  discoloration,  but  that  at  the  present 
date  the  water  is  oi  excellent  quality,  and,  to  all  appearances, 
"wholesome. 

NATH'L  I.  RUPINKAM. 
Sworn  to  before  me  this  17th  ]  • 

day  of  December,  1886.     f 

D.  D.  Woodford, 

Ju8tice  of  the  Peace. 


Chautauqua  County,  88, : 

Frank  B.  Farnham,  being  duly  sworn,  says :  he  resides  at  No. 
402  East  Fourth  street,  city  of  Jamestown.  Have  used  the  water 
8up]3lied  by  the  Jamestown  Water  Supply  Company  in  my 
family  for  all  domestic  purposes  the  past  year ;  have  ^und  the 
water  during  that  time  to  be  of  a  satisfactory  quality  and  to  all 
appearances  pure  and  wholesome.  During  the  above  time  there 
has  been  occasionally  a  slight  woody  taste  for  a  day  or  two  at  a 
time,  but  not  to  such  an  extent  as  to  prevent  its  constant  use  for 
domestic  uses,  deponent  further  says  that  at  the  present  time  and . 
since  the  introduction  of  the  lake  water  as  a  part  of  the  supply  the 
water  has  been  exceptionally  good  and  perfectly  satisfactory. 

FRANK  B.  FARNHAM. 

Sworn   and    subscribed   before   me ) 
this  14th  day  of  December,  1886.     f 

D.  D.  Woodford, 

Justice  of  the  Peace. 


Chautauqua  County,  88, : 

M.  M.  Brooks,  being  duly  sworn,  says :  I  reside  at  No.  332  East 
Third  street,  city  of  Jamestown.  Am  civil  engineer  by  profession. 
Have  charge  of  the  business  of  the  Pennsylvania  Gas  Company  in 
this  city.  Have  used  the  water  supplied  by  the  Jamestown  Water 
Supply  Company  for  domestic  uses  in  my  family,  since  March  24, 
1886.     Have  found  the  water  during  that  time  to  be  of  a  satisfac- 
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tory  quality  and  to  all  appearances  pure  and  wholesome.  During 
the  above  time  there  has  been  occasionally  a  slight  woody  taste,  for 
a  day  or  two  at  a  time,  but  not  to  such  an  extent  as  to  prevent  its 
use  for  domestic  purposes.  He  further  says  that  at  the  present 
time,  and  since  the  introduction  of  the  lake  water  as  a  part  of  tlie 
supply,  the  water  has  been  exceptionally  good  ana  perfectly 
satisfactory. 

M.  M.  BROOKS. 

Sworn  before  me  this  llth  ) 
day  of  December,  1886.     j 

D.  D.  Woodford, 

Justice  of  the  Peace. 


Chautauqua  County,  as. : 

Solomon  J(WE8,  being  duly  sworn,  says  he  resides  near  the 
eastern  limit  of  the  city  of  Jamestown,  at  the  extremity  of  the  water 
main  in  that  direction  and  about  one  and  one-half  miles  from  the 
water  works.  That  the  main  from  which  his  supply  is  taken  is  a 
single  line,  extending  fully  one-half  mile  beyond  any  intersecting 
main,  and  there  are  but  few  other  water-takers  on  said  Hue.  That 
deponent  has  been  using  water  from  such  supply,  for  domestic  use, 
for  three  years  and  with  the  exception  of  an  occasional  woody 
taste  the  water  has  been  uniformly  good  and  wholesome,  in  every 
way  satisfactory.  Tliat  wlien  such  woody  taste  appeared  he  would 
notify  said  company  and  some  one  would  come  and  flush  the  main, 
after  which  the  water  would  be  all  right.  That  the  water,  as  now  fur- 
nished by  said  company,  is  excellent  and  in  all  respects  satisfactory. 

Deponent  further  says  that  he  lias  resided  in  said  locality  for  the 
last  thirty  years  and  had  knowledge  of  the  general  illness  and  sick- 
ness in  saia  city  and  the  old  village  of  Jamestown,  such  as  would 
be  derived  from  general  report  and  newspaper  information.  And 
that,  from  his  knowled«^e  and  in  his  judgment,  during  the  past  four 
yeai-s,  as  compared  with  the  same  number  of  years  before,  there 
has  been  no  increase  of  disease  or  deaths,  and,  taking  into  account 
the  increase  of  population,  deponent  verily  believes  the  proportional 
illness  during  the  four  years  hist  past  has  been  less.  That  from  his 
judgment  and  knowledge  it  has  been,  during  such  time,  remarkably 
healthy  in  said  place.  That  deponent  has  not  known  or  lieard  of 
any  deaths  or  disease  claimed  to  have  been  occasioned  from  the  u?e 
of  said  water,  and  in  his  judgment  the  use  thereof  has  not  been^ 
nor  is  it  now,  detrimental  to  tlie  health  of  the  people  in  said  locality 
or  city,  and  that  the  same  is  not  endangered  by  such  use. 

SOLOMON  JONES. 

Sworn  before  me  this  14tli  day  [ 
of  December,  1886.  ( 

D.  D.  Woodford, 

Justice  of  the  Peace. 
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Chautauqua  County,  88. : 

UoBERT  T.  H AZZARD,  being  duly  sworn,  says  he  resides  at  No.  525 
East  Second  street,  in  the  City  of  Jamestown,  and  has  resided  at 
this  locality  for  at  least  ten  years  last  past,  and  has  used  the  water 
as  supplied  by  the  Jamestown  Water  Supply  Company  constantly 
for  all  domestic  uses  in  my  family  since  August  1,  1882,  and  have 
found  the  water  during  that  time  of  a  satisfactory  quality  and,  to 
all  appearances,  pure  and  wholesome.  There  have  been  a  few 
times  in  the  above  period  when  a  slight  woody  taste  has  been 
noticeable  for  a  day  or  two,  but  not  to  such  an  extent  as  to  prevent 
its  constant  use  for  domestic  purposes,  such  taste  always  disappear- 
ing when  the  mains  were  flushed  ;  deponent  also  says  that  at  the 
present  time  the  water  as  now  supplied  is  of  excellent  quality  and 
entirely  satisfactory. 

•Deponent  farther  states  that  he  is  one  of  the  proprietors 
of  the  Parks  &  Hazzard  shoe  factory,  located  in  the  city 
of  Jamestown,  and  that  during  the  period  since  the  introduc- 
tion of  said  water  supply  to  his  nouse,  August  1,  1882,  ho  has  had 
no  cases  of  sickness  or  death  in  his  family  from  zymotic  diseases  or 
such  diseases  as  would  naturally  be  occasioned  by  the  use  of  bad 
and  unwholesome  water. 

R.  T.  HAZZARD. 
Sworn  before  me,  this  15th  ) 

day  of  December,  1886.    j 

D.  D.  Woodford, 

Justice  of  the  Peace. 


Ohantauqua  County,  88. :  • 

Fbank  S.  Jones,  being  duly  sworn,  says  he  resides  at  221  East 
Eighth  street,  city  of  Jamestown,  has  resided  in  said  locality  for  at 
least  five  years.  Have  used  the  water  supplied  by  the  Jamestown 
Water  Supply  Company  constantly  for  all  family  uses  since  July 
28,  1883 ;  have  found  the  water  during  that  time  of  a  satisfactory 
quality  and,  to  all  appearances,  pure  and  wholesome.  There  have 
Deen  a  few  times  in  the  above  period  when  a  slight  woody  taste 
would  be  noticeable  for  a  day  or  two,  but  not  to  such  an  extent  as 
to  prevent  its  use  for  domestic  purposes.  He  also  says  that  during 
the  above  period  there  has  been  no  sickness  or  death  from  zymotic 
diseases  in  his  family. 

He  further  says  that  at  tne  present  time  and  since  the  introduc- 
tion of  the  lake  water,  the  water  has  been  exceptionably  good  and 
perfectly  satisfactory. 

FRANCIS  S.  JONES. 
Sworn  before  me,  this  14th  ) 

day  of  December,  1886.    f 

D.  D.  Woodford, 

Jvstice  of  the  Peace. 
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Chautauqua  County,  as. : 

William  H.  Keelek,  being  duly  sworn,  says  he  resides  at  No. 
17  Fulton  street,  in  the  city  of   Jamestown,  has  i-esided  at  this 
locality  at  least  four  years  last  past,  and  has  used  the   water  as 
supplied  by  the  Jamestown  Water  Supply  Company    constantly 
for  domestic  uses  in  his  family  since  December  1,  1882,  and  has 
found  the  water  during  that  tune  of  a  satisfactory  quality  and,  to 
ail  appearances,  pure  and  wholesome.     There  have  been  occasional 
appearances  of  a  slight  woody  taste  for  a  day  or  two,  but  not  to 
such  an  extent  as  to  prevent  its  constant  use  for  domestic  pnrpoees, 
this  taste  referred  to  always  disappearing  after  the  mams  were 
flushed ;    deponent  also  says  that  at  the  present  time  and  since 
the  introduction  of  the  lake  water  as  a  part  of  the  supply,  the 
water  has  been  excellent   and  perfectly  satisfactory.     DeponeDt 
further  says  that  he  is  one  of  the  firm  of  W.  H.  Keeler  &  Co., 
"  City.Book  Store ; "  that  there  has  been  no  case  of  sickness  or  death 
in  hie  family  from  zymotic  disease,  or  such  diseases  as  would 
naturally  be  occasioned  by  bad  and  unwholesome  water,  during  the 
time  that  he  has  used  the  water  furnished  by  the  Jamestown  Water 
Supply  Company.  _„^.^^ 

W.  H.  KEELER. 
Sworn  to  before  me,  this  15th  ) 
day  of  December,  1886.        j 

D.    D.    WOODFOBD, 

Justice  of  the  Peace. 

Chautauqua  County,  ss.: 

C.  R.  LocKwooD,  being  duly  sworn,  says  that  the  within  attached 
are  true  copies  of  correspondence  had  by  and  between  deponent, 
for  and  on  behalf  of  said  Jamestown  Water  Supply  Company  and 
the  chairman  of  the  committee  appointed  by  the  common  council 
of  said  city ;  that  said  letter,  signed  by  deponent,  was  handed  to 
the  said  committee,  by  leaving  the  same  at  the  office  of  said  Booty, 
December  10,  1886,  and  the  answer,  of  which  a  copy  is  hereto 
attached,  was  received  by  deponent,  December  10,  1886,  in  the 
evening  of  that  day.  Deponent  further  says  that  he  has  been,  and 
yet  is,  acting  in  behalf  of  said  water  company,  and  made  the  said 
request  and  suggestion  for  the  purpose  of  expediting  said  investi- 
gation, by  enabling  each  party  to  fairly  ana  proj>erly  meet  the 
evidence  filed  by  the  other  ;  but  that  said  water  company,  by  said 
refusal,  has  been  unable  to  meet  the  testimony  of  said  committee, 
very  much  to  its  prejudicc,*as  deponent  verily  believes ;  that  there  was 
no  agreement  made  or  direction  given  that  the  said  parties  should  not 
be  permitted  to  examine  the  athdavits  by  them  filed,respectively. 

C.  K.  LOCKWOOi). 

Sworn  to  before  me,  this  17th  ) 
day  of  December,  1886.        \ 

D.  D.  Woodford, 

Jxistice  of  the  Peace. 


.  State  Board  op  Health.         317 

C.  R.  LOOKWOOD, 

Law  Offices  of  Lbb  J.  Lockwood» 

Lockwood,  Lockwood  A  Shaw.  Bobbbt  G.  Shaw. 

Jamestown,  N.  T.,  December  9,  1886. 

To  Hon.  O.  F.  Price,  Mayor  of  the  City  of  Jameatovm^  N.  Y  ; 
E.  R.  Booty,  John  G.  Wicks  and  T.  E.  Gbandin,  Aldermen 
of  said  City : 

Gentlemen.. — Understanding  that  you  are  a  committee,  appointed 
by  the  common  council  of  said  city,  to  take  charge  of  the  contro- 
versy with  the  Jamestown  ATater  Supply  Company,  now  pending^ 
before  the  State  Board  of  Health,  the  raid  company  suggests  that 
a  better  elucidation  of  said  matter  would  be  accomplished  if  the 
affidavits,  to  be  drawn  and  submitted  to  the  said  Board  by  either  of 
said  parties,  could  be  examined  by  the  adverse  party  before  sub- 
mission and  in  time  for  counter  or  explanatory  affidavits.  I  submit 
that  the  important  questions  in  issue  cannot  be  thoroughly  or  intel- 
ligently presented  or  considered  without  each  party  knowing 
something  of  the  substance  of  the  affidavits  to  be  offered  by  the 
other. 

With  the  view,  tlierefore,  of  placing  said  parties  on  an  equality 
in  this  respect,  that  fairness  may  prevail,  t!ie  said  company  hereby 
offers  to  serve  upon  you,  in  such  manner  as  you  may  sugjjest, 
copies  of  all  its  affidavits  taken  in  this  city  and  to  be  furnished 
under  said  proceeding,  and  most  respectfully  asks  that  you  recipro- 
cate as  to  such  affidavits  as  you  propose  to  present  on  the  part  of 
aaid  counsel.  Affidavits  to  be  so  served  as  rapidly  as  can  be  pre- 
pared and^ within  one  week  from  this  date.  Explanatory  or  counter- 
affidavits  to  be  served  before  the  day  of  submission,  and  as  soon 
as  possible  after  the  service  of  the  primary  ones. 

Should  you  acquiesce  in  the  r-bove,  all  affidavits  to  be  served  by 
you  may  be  served  on  me  at  ray  office.  Trusting  the  above  sugges- 
tions Will  meet  your  approval,  and  most  respectfully  soliciting  from 
yon  an  answer  as  soon  as  convenient,  I  am  pleased  to  remain. 

Yours  truly, 

C.  E.  LOOKWOOD, 

Attorney  for  said  Company^ 
No.  7  Opera  JSotcae  Blocks  Jamestown^  If.  Y. 


Jamestown,  N.  Y.,  December  10, 1886, 
0.  R.  Lockwood,  Esq.  : 

Dkab  Sm.  —  Your  communication  concerning  the  furnishing 
copies  of  affidavits  to  the  adverse  party,  between  me  oity  and  water 
supply  company,  before  the  State  JBoard  of  Health,  received,  and  in 
repiv  would  say  that  after  advising  with  each  other  the  committee 
think  it  best  to  abide  the  agreement  already  made.  By  so  doing 
there  will  be  no  misunderstanding.    By  adopting  your  suggestions- 
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we  cannot  sec  jinything  to  be  gained  by  the  coilipany  except  ddaj, 
and  an  additional  expense  will  be  incurred  by  the  city. 

Most  respectfully, 

ED.  R.  BOOTY, 

Chairman  of  CommiUee. 

Chautauqua  County,  bb,  : 

W.  L.  Butts,  being  duly  sworn,  says  that  lie  works  in  the  James- 
town Worsted  Mills,  William  Hall  &  Co.,  proprietors;  that  on 
yesterday  Marvin  Smith  and  Aaron  Wilbur  came  into  said  milk, 
where  deponent  was,  and  asked  him  what  kind  of  water  was  used 
in  the  mills  for  drinking,  and  deponent  told  him  spring  water; 
then  he  asked  how  many  iiands  were  employed,  and  deponent  told 
him  about  live  hundred ;  then  he  asked  if  we  used  it  for  dyeing 
purposes,  and  deponent  told  him  we  did  not,  but  had  connection 
with  the  city  water,  to  use  it  in  case  of  accident  to  pump ;  thip  was 
all  asked,  as  deponent  remembers ;  that  deponent  signed  his  name 
in  a  book,  but  was  not  sworn.  That  at  this  time  Mr.  Briggs,  one 
of  the  proprietors  of  the  mill,  was  there,  but  no  questions  were 
asked  him,  and  no  opportunity  offered  for  an  explanation  why  dl 
water  was  not  used ;  that  the  reason  why  city  water  is  not  \A 
there  is  because  the  mill  has  connection  of  itself  with  the  outlet— 
not  because  of  its  unfitness ;  that  drinking  water  is  taken  from  t 
spring  near  by,  and  not  necessary  to  use  city  water  for  drinking; 
that  city  water  is  not  used,  and  not  because  of  its  badness,  bnt 
because  it  is  not  needed  ;  that  from  what  deponent  said  in  an8we^ 
inff  such  questions  ho  did  not  intend  to  have  it  imderstood  or 
infen-ed  that  city  water  is  bad,  or  that  for  that  cause  it  was  not  used. 

W.  L.  BUTTS. 

Sworn  to  before  me,  this  18th  ) 
day  of  December,  1886.       ( 

H.  U.  Bain, 

Justice  of  tJie  Peace. 

Chautauqua  County,  bb.  : 

C.  F.  Hedman,  being  duly  sworn,  says  tliat  he  resides  in  the  city 
of  Jamestown,  and  has  so  resided  for  at  least  fourteen  years  last  past; 
tiiat  he  is  at  the  present  time  one  of  the  councilmen  of  said  city; 
that  lie  has  used  tlie  water  supplied  by  the  Jamestown  Water  Sup- 
ply Company  for  domestic  use«  since  August  1,  1882 ;  deponent 
also  says  that  since  the  introduction  of  the  lake  water  the  water  has 
been  greatly  improved  as  to  quality,  and  in  my  ludgment  the  water 
received  at  the  liydrant  at  my  place  is  pure  and  wholesome  at  the 
pr     nt  time. 

C.  F.  HEDMAU. 

Sworn  to  before  me,   his 

day  of  December,  1886.       f 

D.  D.  Woodford, 

Justice  of  the  Peace, 
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Chautauqua  County,  88. :  » 

Sidney  Jones,  being  duly  sworn,  says  he  is  a  merchant  doing 
business  in  the  city  of  Jamestown,  and  has  been  for  at  least  twelve 
years  last  past,  and  that  he  resides  at  No.  333  East  Fourth  street, 
in  said  city,  and  has  resided  at  this  locality  for  at  least  twenty 
years  last  past,  and  has  used  the  water  supplied  by  the  James- 
town Water  Supply  Company  constantly  for  domestic  uses  in  his 
family  since  November  11,  1H82,  and  have  found  the  water  during 
that  time  of  a  satisfactory  quality  and  to  all  appearances  pure  and 
wholesome.  There  have  been  times  in  the  above  period  when 
there  has  been  a  slight  woody  taste  noticeable  for  a  day  or  two  at  a 
time,  but  not  to  such  an  extent  as  to  prevent  its  use  for  domestic 
purposes  ;  deponent  also  says  that  at  the  present  time  and  since  the 
introduction  of  the  lake  water  as  a  part  oi  the  supply  the  water  has 
been  of  excellent  quality  and  entirely  satisfactory,  and  in  his  judg- 
ment pure  and  wholesome.  Deponent  further  says  that  since  the 
introduction  of  said  water  supply  to  his  house,  November  11, 1882, 
there  has  been  no  cases  of  siclcness  or  death  in  his  family  from 
zymotic  diseases  or  such  diseases  as  would  naturally  be  occasioned 
by  bad  or  unwholesome  water,  and  in  his  judgment  such  diseases 
are  much  less  prevalent  hero  since  the  establishment  of  the  present 
water  supply  tlian  for  a  similar  period  just  previous  to  said  water 
supply  bemg  introduced. 

SIDNEY  JONES. 

Sworn  to  before  me,  this  16th  ) 
day  of  December,  1886.       j 

D.  D.  Woodford, 

Jvstice  of  the  Peace. 


Chautauqua  County,  88, : 

Alexis  Crane,  being  duly  sworn,  says  he  lives  at  No.  516  Jeffer- 
son street  in  the  city  oi  Jamestown,  and  has  resided  at  this  locality 
for  at  least  three  years  last  past,  and-  have  used  tlie  water  supplied  by 
the  Jamestown  Water  Supply  Company  constantly  for  all  domestic 
uses  in  my  family  since  April  26,  1883,  and  have  found  the  water 
during  that  time  of  a  satisfactory  quality  and  to  all  appearances 
pure  and  wholesome.  There  have  been  a  few  times  in  tne  above 
period  when  a  slight  woody  taste  has  been  noticeable  for  a  day  or 
two  at  a  time,  but  not  to  such  an  extent  as  to  prevent  its  constant 
use  for  domestic  purposes  ;  deponent  also  says  that  at  the  present 
time  and  since  the  introduction  of  the  lake  water  as  a  part  of  the 
supply  the  water  has  been  excellent  and  perfectly  satisfactory. 

Deponent  also  says  that  he  is  one  of  the  firm  of  Hatch  &  Crane, 
druffgists,  that  there  has  been  no  case  of  sickness  or  death  in  his 
family  during  the  above  period  from  zymotic  diseases  or  such 
diseases  as  would  naturally  be  occasioned  by  bad  and  unwholesome 
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water,  and  in  kis  judgment  such  diseases  are  much  leas  prevalent 
since  the  establishment  of  the  present  water  supply  than  for  a 
similar  period  just  previous  to  said  water  supply  being  introduced. 

ALEXIS  CRANE. 

Sworn  to  before  me,  this  15th ) 
day  of  December,  1886.       f 

D.  D.  Woodford, 

Justice  of  the  Peace 


Chautauqua  County,  as, : 

W.  A.  Kent,  being  duly  sworn,  says  that  he  resides  in  said  dty 
and  has  for  several  years  last  past ;  that  he  is  connected  with  said 
water  supply  company  and  has  been  so  connected  for  at  least  four 
years ;  that,  in  the  summer  of  the  present  year,  deponent  spent 
considerable  time  and  very  extra  pains  in  obtaining  the  vital  statis- 
tics of  said  city  and  of  the  old  village  of  Jamestown,  for  many 
years  last  past ;  that  in  making  such  investigation,  he  consulted  the 
record  of  vital  statistics  of  said  village  and  all  other  sources  from 
which  he  could  derive  any  information ;  that  the  water  works  were 
built  in  1882.  From  that  time  the  number  of  deaths  due  each  year 
to  typhoid  fever,  the  most  thoroughly  distinctive  of  this  type  of 
diseases,  has  been  as  follows : 

In  1883,  eleven  deaths. 

In  1884,  three  deaths. 

In  1885,  two  deaths. 

In  1886,  none  as  yet  to  time  of  investigation,  August  1,  1886. 
From  scarlet  fever : 

In  1883,  four  deaths. 

In  1884,  two  deaths. 

In  1885,  one  death. 

In  1886,  none  as  yet  to  date  of  investigation,  August  1,  1886. 
Deponent  further  says  he  believes  there  are  no  records  of  deaths 
in  former  years  with  which  to  compare  the  figures  given  above. 
The  recording  of  vital  statistics  began  with  the  year  1882,  none 
having  been  kept   previous  to  that  date.    There  is,  however,  a 
record  of  deaths  Kept  by  the  secretary  of  the  Lake  View  Cemeteiy 
Association,  but  the  figures  taken  from  this  source  cannot  be  furiy 
compared  with  the  vital  statistics,  as  the  former  represent  only  ibe 
burials  in  this  one  cemetery  and  take  no  cognizance  of  the  mter 
ments  elsewhere  in  this  and  other  places.    It  is  interesting,  however, 
to  study  these  records,  remembering  that  they  represent  only  a  part 
of  the  deaths  that  have  occurred  in  Jamestown. 

From  typhoid  fever,  that  last  year,  1886,  caused  two  deaths,  there 
were: 

In  1881,  ten  interments  in  Lake  View. 
In  1880,  five  interments  in  Lake  View. 
In  1879,  three  interments  in  Lake  View* 
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In  1878,  three  interments  in  Lake  View. 
In  1877,  one  interment  in  Lake  View. 
In  1876,  three  interments  in  Lake  View. 
In  1874,  eleven  interments  in  Lake  View. 
PVom  scarlet  fever,  as  compared  with  one  death  in  1886,  we  find : 
In  1881,  eighteen  burials  in  Lake  View. 
In  1880,  five  burials  in  Lake  View. 
In  1879,  two  burials  in  Lake  View. 
In  1878,  three  burials  in  Lake  View. 
In  1877,  two  burials  in  Lake  View. 
In  1876,  six  burials  in  Lake  View. 
In  1875,  twenty-four  burials  in  Lake  View. 
These  figures  do  not  include  those  persons  whose  death  occurred 
elsewhere  tnan  in  Jamestown. 

Thus  we  see  that  while  the  city  has  been  rapidly  increasing  in 
population  the  number  of  deaths  from  this  class  of  diseases  has  been 
no  less  rapidly  decreasiner. 

W.  A.  KENT. 

Sworn  before  me  this  18th  day  ) 
of  December,  1886.  J 

D.  D.  Woodford, 

Justice  of  ike  Peace. 


STATE  OF  NEW  YORK, ) 
Chautauqua  County,        f     '•' 

Chaslbs  J.  Jennbr  and  Thomas  T.  Cluney  being  duly  sworn, 
each  for  himself,  says :  The  said  Jenner  that  he  is  deputy  sheriff  of 
said  county,  and  the  said  Cluney  that  he  is  chief  engineer  of  the 
fire  department  and  fire  warden  of  said  city,  and  both  of  said  parties 
further  say  that  on  the  16th  and  17th  days  of  December,  1886,  at 
the  request  of  said  water  company,  they  drew  water  from  each  and 
every  of  the  fire  hydrants  in  said  city,  there  being  one  hundred 
and  four  (104)  in  number  scattered  round  in  all  the  various  localities 
of  said  city  where  water  mains  are  laid.  That  they  were  both 
present  in  the  getting  of  such  water  and  filling  and  sealing  the 
oottles  herein  mentioned.  That  a  bottle  of  water  was  thus  taken 
from  each  of  said  hydrants.  That  after  thus  filling  said  bottles 
they  were,  in  the  presence  of  both  of  us,  corked  up  and  sealed,  and 
on  the  outside  of  each  bottle  was  pasted  on  the  number  and  date  of 
taking  the  water. 

(The  number  and  location  of  each  of  the  one  hundred  and  four 
[104]  hydrants  here  follow.) 

Deponents  further  say  that  of  the  samples  which  contain  small 
particles  of  vegetable  fibre,  nearly  or  quite  all  of  them  came  from 
nydrants  located  on  the  dead  ends  of  the  system  of  water  mains 
wnere  there  is  little  or  no  consumption. 

[Asfltmbly,  No.  87.]  21 
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Deponentfl  also  Bay  that  after  the  bottles  were  sealed,  they  were 
in  our  presence  put  into  a  box  which  was  securely  nailed  and 
fastened  up  and  the  outside  thereof  directed  as  follows:  **Dr. 
Lewis   Balch,   secretary  of  State  Board  of  Health,  Albany,  New 

York,  Erie  Express." 

CHARLES  J.  JENNER. 
THOMAS  T.  CLUNEY. 

Sworn  before  me  this  18th  ) 
day  of  December,  1886.    J 

D.    D.    WOODFOCD, 

JiMtice  of  the  Peace. 

Chautauqua  County,  sh,  : 

Jamrs  Rawley,  Jr.,  being  duly  sworn,  says,  that  he  resides  in 
said  city  and  saw  the  above  named  bottles  corked  and  sealed  and 
fastened  up  in  said  box,  and  the  same  thus  sealed  and  fastened  in 
said  box,  as  per  the  above  aflSdavits,  was  shipped  as  per  said  direc- 
tion to  said  secretary,  on  the  18th  day  of  December,  1886. 

JAMES  RAWLEY,  Je. 

Sworn  before  me  this  1 8th  ) 
day  of  December,  1886.     ) 

D.  D.  Woodford, 

Justice  of  the  Peace. 


STATE  OF  NEW  YORK, ) 
Chautauqua  County,        f     " 

Charlks  J.  Jenner  and  J.  P.  Pennock,  being  duly  sworn, 
each  for  himself,  says,  that  he  resides  in  the  city  of  Jamestown, 
said  county;  said  Jenner  is  deputy  sheriff  of  said  county;  said 
Pennock  is  a  member  of  the  board  of  health  of  said  city  and  was  a 
member  of  the  board  of  health  of  the  old  village  of  Jamestown  for 
at  least  the  last  two  years  of  its  existence ;  mat  on  the  13th  and 
14th  days  of  December,  1886,  at  the  reauest  of  said  water  supply 
company,  deponents,  together,  visited  nfty-one  individual  water 
services  in  said  city  and  in  the  presence  of  each  other,  tested  each 
and  every  of  them ;  that  of  the  services  so  examined  one  was 
found  to  have  been  unused  for  the  two  months  last  past  and  the 
water  discolored  and  containing  fibres  of  vegetable  growth ;  that 
from  the  remainder  the  water  ran  clear  and  of  gooa  appearance 
except  in  a  few  instances  where  some  fibres  of  vegetable  growth 
appeared ;  that  where  these  fibres  were  found  at  first,  when  the 
water  was  allowed  to  run  for  a  few  minutes,  they  would,  in  nearly 
all  instances,  no  longer  appear ;  that  when  flushing  of  the  pipes  in 
the  above  manner  did  not  serve  to  remove  these  fibres  there  usually 
seemed  to  be  a  lack  of  pressure,  indicating  to  your  deponents  that 
said  service  pipes  were  stopped  up  in  some  manner ;  that  in  moat 
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inBtanoes  the  water  was  without  taste  or  odor;  that  at  several 
services  it  was  possible  to  examine  the  water  while  it  was  heated 
nearly  or  quite  to  boiling  point  and  in  none  of  these  instances  was 
any  odor  observable;  that  with  the  exceptions  noted  above  the 
water  appeared  to  be  good  and  wholesome.  That  these  services  so 
by  us  tested,  are  located  in  various  parts  of  the  city  and  on  both 
sides  of  Chautauqua  outlet  and  at  different  and  various  distances 
from  the  main  works.  That  our  instructions  from  said  compauy 
and  our  intentions  were  to  give  the  supply  a  good  and  thorough 
test  as  the  same  was  in  the  various  and  many  localities  in  said 
city ;  that,  in  making  this  test,  we  acted  in  good  faith. 

CHAKLES  J.  JENNER. 
J.  P.  PENNOCK. 

Sworn  to  before  me,  this  18th  r 
day  of  December,  1886.     j 

E.    E.    WOODBUBY, 

Jvstice  of  ike  Peaoe. 


Chautauqua  County,  88, : 

Laban  Hazbltinb,  M.  D.,  being  duly  sworn,  says  that  he  is  a 
practicing  physician  in  the  city  of  Jamestown  and  has  been  for 
about  seven  years  last  past. 

Since  the  establishment  of  the  Jamestown  Water  Supply  Company 
he  has  had  cognizance  of  the  same  and  of  the  water  supplied  by  said 
company,  ana  in  his  judgment  and  experience  (takmg  into  con- 
sideration the  large  increase  in  population)  there  has  been  no  increase 
in  the  number  of  cases  of  sickness  and  deaths  from  zymotic  diseases, 
and  such  diseases  as  would  naturally  be  caused  by  the  use  of  bad  and 
unwholesome  water,'  over  a  like  number  of  years  previous  to  the 
establishment  of  said  water  supply. 

LABAN  HAZELTINE.    [seal.] 

Sworn  before  me  this  18th  ) 
day  of  December,  1886.      j" 

D.  D.  Woodford, 

Justice  of  the  Peace. 


Chautauqua  County,  ss.  : 

J.  Habby  Jones,  being  duly  sworn,  says  he  resides  at  No.  29 
Fairmount  avenue  in  the  city  of  Jamestown,  and  has  resided  at  this 
locality  for  at  least  four  years  last  past ;  that  he  has  used  the  water 
iis  supplied  by  the  Jamestown  Water  Supply  Company  since 
November  1,  1882,  for  domestic  uses  in  his  lamily,  and  has  found 
the  water  during  that  time  of  a  satisfactory  quality  and  to  all 
appearances  pure  and  wholesome ;  deponent  also  savs  that  at  the 
present  time  and  since  the  introduction  of  the  lake  water   as 
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a  part  of  the  supply  the  water  has  been  of  excellent  quality  and 
entirely  satisfactory,  and  in  his  judgment  pure  and  wholesome. 
There  has  been  times  when  a  slight  woody  taste  has  been  noticeable 
for  a  day  or  two  at  a  time,  but  there  has  been  no  time  that  he  has 
not  used  it  for  all  the  uses  of  his  family. 

(Copy.)  J.  HARRY  JQNES. 

Sworn  before  me  this  18th  ) 
day  of  December,  1886.      ) 

D.  D.  WOODFOBD, 

Justice  of  the  Peace. 


Chautauqua  County,  bb.  : 

Fbbd.  a.  Dorman,  being  duly  sworn,  says  that  he  resides  in  the 
city  of  Jamestown,  N.  Y. ;  that  he  is  the  same  person  who  made 
an  afSdayit  of  sample  of  water  taken    from  the  water  service  of 
E.  D.  Spaulding,  at  nis  green  house ;    that  one  of  said  samples  was 
taken  iNovember  10,  and  the  other   December  3,  1886 ;  that,  in 
taking  the  first  sample,  the  water  was  first  drawn  in  a  sprinkler, 
holding  six  or  eight  quarts,  and  then  the  same  of  aboat  a  pint  put 
into  a  bottle,  which  was  the  sample  sent ;  that  the  other  sample  was 
taken  from  a  barrel  of  water  which  deponent  first  drew  from  the 
service ;  that  after  thus  drawing  the  water  into  the  barrel,  a  scam 
arose  upon  the  top  of  the  water ;  this  scum  was  taken  off  with  a 
wash-dish  and  the  bottle  sent  was  filled  from  this  wash-dish  and 
sent ;  that  deponent  does  not  know   when  this  service  had  beeo 
used  before  drawing  these  samples 

Deponent  further  says,  that  such  service  has  been  used  right 
along  since  said  times  and  has  been  comparatively  good ;  that  he  nBS 
discovered,  at  times,  a  kind  of  vegetable  fibre.  Said  service  does 
not  run  into  the  house  for  domestic  use,  but  at  the  said  green  house. 

FRED.  A.  DORMAN. 
Sworn  before  me,  this  20th  ) 

day  of  December,  1886.      J 

E.  E.  Woodbury, 

Justice  of  the  Peace. 


Chautauqua  County,  bb.  : 

Frank  B.  Farnham,  being  duly  sworn,  says  that  he  resides  in 
said  city ;  that  he  did,  on  the  twentieth  instant,  at  the  request  of 
the  said  water  supply  company,  obtain  a  sample  of  water  from  ^ 
water  service  of  E.  D.  Spaulding,  the  same  place  named  in  ^ 
annexed  aflSdavit ;  that  the  same,  thus  taken,  was  drawn  into  ^^ 
bottle  direct  from  the  faucet ;  and  the  bottle  thus  filled  is  the  e^^ 
sample  herewith  sent  and  marked  as  follows:  "Collected  W^ 
faucet  at  E.  D.  Spaulding's  ^reen  house,  December  20,  1886- 
F.  B.  Famham."     That  deponent  saw  such  bottle,  after  being  tho8 
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filled  by  him,  securely  corked  and  sealed  and  marked  as  aforesaid, 
and  expressed  to  said  board  of  health. 

FRANK  B.  FARNHAM. 
Sworn  before  me,  this  20th  ) 
day  of  December,  1886.     f 

D.  D.  Woodford, 

Justice  of  the  Peace. 

Stevens    Instttute    of    Technology,  I 
HoBOKEX,  N.  J.,  December  20,  1886.  ) 

Dr.  Lewis  Baloh,  Secretary  of  the  New  York  State  Boa/rd  of 
Health : 

Dear  Sir.  —  I  transmit  herewith  my  analyses  of  the  samples  of 
the  Jamestown  water  supply,  collected  by  me  at  the  time  of  your 
official  inspection  on  the  eighth  and  ninth  instant.  From  tnese 
analyses,  which  give  the  composition  of  the  water  at  the  crib  on 
Ohautauqua  lake,  the  flume,  nie  pumping  station,  the  driven-wells 
alone,  and  in  the  city  distributing  mains,  it  will  be  seen  that  the 
water  of  the  driven-wells  is  the  best. 

I  should,  therefore,  recommend  that  the  water  supply  of  James- 
town should  be  limited  to  the  water  taken  from  driven-wells,  except 
for  the  following  reasons : 

1st.  The  wat^r  in  the  distributing  mains  at  Jamestown  acquired 
its  offensive  taste  at  a  time  when  the  water  of  the  driven-wells  only 
wac  used,  and  before  any  connection  was  made  with  Chautauqua 
lake  or  the  outlet. 

2d.  The  very  lar^  and  unusual  amounts  of  iron  rust  in  the  city 
pipes  show  that  rapid  and  active  changes  are  taking  place  in  the 
pipes  themselves,  to  which  the  bad  taste  of  the  water  may  be  due. 

This  probability  is  heightened  by  the  fact  that  the  water  when 
taken  from  tho  faucet  a^  the  pumping  station  never  has  exhibited 
any  other  than  an  agreeable  taste  and  odor. 

I  counseled  the  water  company  to  take  a  part  of  its  supply  from 
Chautauqua  lake  (although  I  informed  them  at  the  same  titne  that 
this  water  was  inferior  m  quality  to  that  taken  from  the  driven- 
wells),  in  the  hope  that  the  addition  of  lake  water  would  overcome 
that  tendency  to  the  enormous  multiplication  of  spores  to  which 
driven  well  water  is  always  peculiarly  liable. 

I  have  requested  them  to  so  modify  their  system  of  distribution 
that  the  pipes  shall  not  at  times  contain  air  and  at  times  water. 
They  are  at  present  making  this  experiment,  and  when  it  has  had 
«  tnal  I  shall  know  to  what  extent  the  distributing  system  is 
chargeable  with  the  non-potability. 

Until  I  do  know  I  am  unwilling  to  take  the  responsibility  of 
^vlfltng  them  to  extend  their  driven-well  system,  for  the  fear  that 
1  may  only  be  leading  them  into  worse  difBculties  than  ever. 

Yours  very  respectfully, 

ALBERT  R.  LEEDS. 


326 


Annual  Report  of  thb 


STATE  OF  NEW  JERSEY,       )       . 
Hudson    County,  City  of  Hobokbn,  J     *  * 

Albert  K.  Leeds,  who  is  personally  knoMrn  to  me,  affirms  the 
accompanying  certificates  of  analyses  to  be  an  accurate  and  com- 
plete statement  of  the  result  of  his  analyses  and  that  his  report  is  a 
true  statement  of  his  conclusions. 

ALBEET  IL  LEEDS. 

Subscribed  and  sworn  to  before  me, ) 
this  20th  day  of  December,  1886.    J 

F.    LUTHIN, 

Noia/ry  PvbUo, 


HoBOKEN,  N.  J.,  December  20,  1886. 

Oeetifioatb  OP  Watkb  Analysis.'"' 

From  whom  received,  collected  by  myself;  No.  1028;  when 
received,  December  9th;  title  of  label,  J.  W.  S.  (I);  source  of 
sample,  Chautauqua  lake  crib,  December  8,  1886;  color,  1.0; 
taste,  pleasant ;  smell,  none. 

Data  Obtained  by  Analysis: 

Partsin  Qnlni 

lOOyOOO.  inrQaUoB. 

1.  Free  ammonia 0.012  0.007 

2.  Albuminoid  ammonia 0.03  0.0175 

3.  Oxygen    required    to    oxidize    organic 

matter 0.3399  0.198 

4.  Nitrites 0.0004  0.00023 

5.  Nitrates 0.0613  0.0357 

6.  Chlorine '. 0.2  0.1166 

7.  Total  hardness 3.73  2.175 

8.  Permanent  hardness 

9.  Temporary  hardness 

10.  Total  solids 5.2  3.08 

11.  Mineral  matter 3.0  1.75 

12.  Organic  and  volatile  matter 2.2  1.28 

13.  Other  data,  when  required  for  iudgment : 

Oxygen  dissolved  in  one  liter 7.794  c  c. 

Carbonic  acid  dissolved  in  one  liter. .  1.559  c.  c. 

Nitrogen  dissolved  in  one  liter ife .  237  c.  c. 

Total  gases  dissolved  in  one  Uter 25.590  c  c. 

(Signed.)  ALBERT  R.  LEEDS, 

Professor  of  Chemistry y  Stevens  Institute  of  Technology. 

*  Note.— The  U.  S.  gallon  is  taken  at  58,318  grains. 
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HoBOKEN,  N.  J.,  December  20,  1886. 

Ckktificatb  of  Water  Analysis.* 

From  whom  received,  collected  by  myself;  No.  1029;  when 
received,  December  9th ;  title  of  label,  J.  W.  S.  (II) ;  source  of 
sample,  flume,  December  8,  1886;  color,  1.5;  taste,  pleasant; 
smell,  earthy. 

Data  Obtained  by  Analysis: 

Parts  in  Onine 

100,000.  per  Gallon. 

1.  Free  ammonia 0.0165        0.0096 

2.  Albuminoid  ammonia 0 .  0267        0 .  0146 

3.  Oxygen    required    to    oxidize    organic 

matter 0.85  0.204 

4.  Nitrites 0.0004  0.00023 

5.  Nitrates 0.0818  0.0473 

6.  Chlorine 0.16  0.0876 

7.  Total  hardness 6.64  3.289 

8.  Permanent  hardness 

9.  Temporary  hardness 

10.  Total  solids 12.20  7.114 

11.  Mineral  matter ,  9.10  6.307 

12.  Organic  and  volatile  matter '  3 .  10  1 .  807 

13.  Otner  data,  when  required  for  judgment : 

Oxygen  dissolv^  in  one  liter 7.274  c.  c. 

Carbonic  acid  dissolved  in  one  liter. .  3.117  c.  c. 

Nitrogen  dissolved  in  one  liter 16.368  c.  c. 

Total  gases  dissolved  in  one  liter 26 .  759  c.  c. 

(Signed.)  ALBEKT  R.  LEEDS, 

Professor  of  Chemistry^  Stevens  Institute  of  Technology. 

HoBOKEN,  N.  J.,  December  20,  1886. 

Cebtificate  of  Watbr  Analysis.* 

From  whom  received,  collected  by  myself ;  No.  1031 ;,  when 
received,  December  9th ;  title  of  label,  J.  W.  S.  (IV) ;  source  of 
sample,  faucet  at  pump  works,  Jamestown,  December  8,  1886; 
color,  1.5;  taste,  pleasant ;  smell,  slightly  earthy. 

Data  Obtained  by  Analysis  : 

Parta  in  Grains 

100.000.  per  Gallon. 

1.  Free  ammonia 0.008  0  0047 

2.  Albuminoid  ammonia 0.02  0.01166 

3.  Oxygen    required    to    oxidize    organic 

matter 0.3914  0.2282 

4.  Nitrites 0.0002  0.00012 

5.  Nitrates *   0.604  0.0606 

6.  Chlorine 0.65  0.379 

^NoTB.— The  U.  8.  gallon  is  taken  at  58,818  grains. 
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PBitsln 

100,000.  per  Gaflok. 

7.  Total  hardness 6.32  8. .686 

8.  Permanent  hardness 

9.  Temporary  hardness 

10.  Total  solids 14.60  8.515 

11.  Mineral  matter. . : 12.00  6.998 

12.  Organic  and  volatile  matter 2 .  60  1 .  516 

13.  Other  data,  when  required  for  judgment : 

Oxygen  dissolved  in  one  hter 6.326  c  c 

Carbonic  acid  dissolved  in  one  liter. .  3.244  c  c 

Nitrogen  dissolved  in  one  liter 15.982  c  c 

Total  gases  dissolved  in  one  liter 24.651  c.  a 

(Signed.)  ALBERT  R.  LEEDS,  Ph.  D., 

Prqfeasor  of  Chemistry ^  Stevens  InatUtUe  of  Technology.^ 


HoBOKEN,  N.  J.,  December  20,  1886. 

Cebtifioatb  of  Water  Analysis.* 

From  whom  received,  collected  by  nayself;  No.  1032;  wheo 
received,  December  9th ;  title  of  label,  «L  "W.  S.  (V) ;  sooroe  of 
sample,  pump- well  fed  by  driven  wells,  December  8, 1886 ;  color,  .0; 
taste,  pleasant ;  smell,  none. 

Data  Obtained  bt  Analysis: 

« 

Putsln  OmiM 

lOOiOOO.  per  G«Uob. 

1.  Free  ammonia 0.0  0.0 

2.  Albuminoid  ammonia 0.007  0.00408 

3.  Oxygen    required    to    oxidize    organic 

matter 0.1648  0.096 

4.  Nitrites 0.0016  0.00093 

5.  Nitrates 0.187  0.109 

6.  Chlorine 0.55  0.3208 

7.  Total  hardness 12.26  7. 15 

8.  Pei:manent  hardness 

9.  Temporary  hardness 

10.  Total  solids 18.10  10.555 

11.  Mineral  matter ." 15.10  8.806 

12.  Organic  and  volatile  matter 3.00  1 . 749 

13.  Other  data,  when  required  for  judgment : 

Oxygen  dissolved  in  one  liter 5.975  c.  c 

Carbonic  acid  dissolved  in  one  liter. .  1.818  c  c. 

Nitrogen  dissolved  in  one  liter 14.289  c  c. 

Total  gases  dissolved  in  one  liter 22.082  c.  c. 

(Signed.)  ALBERT  R.  LEEDS, 

Professor  of  Chsmistrg^  Stevens  Institute  of  Technology. 

*  Note. —The  U.  8.  galloii  is  taken  at  58,818  grains. 
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HoBOKEN,  N.  J.,  December  20, 1886. 
Certificatb  of  Wateb  Analysis.* 

From  whom  received,  collected  by  myself;  I^o.  1,033;  when 
received,  December  9th  ;  title  of  label,  J.  W.  S.  (VI);  source  of 
sample,  oflSce  Jamestown  Water  Supply  Company,  becember  8, 
1386  ;  color,  1.5  ;  taste,  slightly  earthy  ;  smell,  slight. 

Data  Obtained  by  Analysis  : 

Parts  in  Gratni 

100,000.  per  Gallon 

1.  Free  ammonia 0.0  0.0 

2.  Albuminoid  ammonia 0.0175        0.0102 

3.  Oxygen   required    to    oxidize    organic 

matter 0.3914  0.2288 

4.  Nitrites 0.0004  0.00023 

5.  Nitrates 0.187  0.109 

6.  Chlorine 0.55  0.3208 

7.  Total  hardness 7.88  4.696 

8.  Permanent  hardness 

9.  Temporary  hardness 

10.  Total  solids 16.20  8.864 

*  11.  Mineral  matter 12.60  7.348 

12.  Organic  and  volatile  matter 2.60  1 .616 

13.  Other  data, when  required  for  judgment :   , 

Oxygen  dissolved  in  one  liter 5.716  c,  c 

Carbonic  acid  dissolved  in  one  liter.  2.208  c.  c 

Nitrogen  dissolved  in  one  liter 14.680  c.  c. 

Total  gases  dissolved  in  one  liter. . . .  22.603  c.  c. 

(Signed)     ALBERT  R.  LEEDS, 

JProfesaor  of  Uh^emiat/ryy  Stevens  Institute  of  Technology. 

_^ -  -.^____.^— — —  — — -  -^—^—^- —    —  -    - 

*  NoTBk  —  The  U.  S.  gailon  is  taken  at  68,318  graina. 
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The  Governor  requiring  more  definite  statement  in  regard  to  the 
nnisances  found  sent  the  following  commanication  to  the  State 
Board  of  Health : 

STATE  OF  NEW  YORK. 

ExBOUTiYB  Chamber,        ) 
Albany,  February  19,  1887.  J 

To  the  State  Board  of  Health  &f  the  State  of  New  York  : 

A  requisition  having  been  heretofore  made  to  yoar  honorable 
board  by  the  undersigned,  in  pursuance  of  the  statute  in  such  case 
made  and  provided,  to  examine  into  an  alleged  nuisance  or 
nuisances  affecting  the  security  of  life  and  health  of  the  city  of 
Jamestown,  N.  Y.,  and  in  that  locality,  and  examination  having 
been  made  by  said  Board  in  conformity  to  said  requisition,  into 
the  said  alleged  nuisance  or  nuisances,  and  a  report  of  the  results 
thereof  having  been  heretofore  made  to  me  within  the  limits  of 
time  required  therefor,  and  the  said  Board  having  recommended, 
for  the  consideration  of  the  undersigned  certain  matters  and  things 
relating  to  said  alleged  nuisance  or  nnisances  and  the  causes  thereof. 

Now,  therefore,  tor  greater  certaintv  as  to  the  nature  and  extent 
of  the  alleged  nuisance  or  nuisances,  if  any,  found  to  exist  by  said 
report,  reference  being  had  thereto,  the  said  State  Board  of  Health 
is  respectfully  required  within  ten  days  to  specifically  find  and 
certify  to  me  the  tnings,  if  any,  found  to  be  a  nuisance  or  nuisances 
in  the  locality  aforesaid,  and  the  extent  and  nature  thereof. 

DAVID  B.  HILL,  Governor. 

On  the  23d  of  February,  1887,  the  State  Board  of  Health  met 
and  transmitted  the  following  findings  to  his  excellency  : 

To  Hon.  David  B.  Hill,  Oovemor  of  the  State  of  New  York : 

Sir.  —  At  a  meeting  of  the  State  Board  of  Health,  held  at  the 
Capitol,  in  the  city  of  Albany,  on  the  23d  day  of  February,  1887, 
a  quorum  being  present,  in  obedience  to  a  requisition  heretofore 
made  to  this  Board  on  10th  day  of  July,  1886,  the  State  Board  of 
Health  find  and  certify  : 

Firet.  That  the  business  of  the  '^  Jamestown  Water  Supply 
Company,"  in  supplying  to  the  inhabitants  of  the  city  of  Jamestown, 
for  drinxing  and  cooking  purposes,  water  from  Chautauqua  lake, 
from  its  present  source  of  supply ;  and  through  its  present  crib ; 
and  through  its  present  conduit  from  the  lake  to  its  pumping 
station  \  and  from  the  outlet  of  Chautauqua  lake ;  and  through  its 
present  system  of  distributing  mains  and  pipes,  is  a  nuisance 
affecting  the  security  of  life  and  health  in  the  said  city,  and  of 
menace  and  danger  to  the  public  health. 

Second.  That,  as  a  source  of  water  supply  to  the  inhabitants  of 
the  city  of  Jamestown,  the  foot  of  Chautauqua  lake,  and  Chautau- 
qua lake  at  any  point  therein,  of  a  depth  of  less  than  ten  feet  in 
toe  summer  months;    and  Chautauqua  lake,  unless  water  taken 
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therefrom  is  filtered  by  an  adequate  system  of  filtration,  immedi- 
diately  before  distribution,  and  the  outlet  of  Chautauqua  lake  ue 
nuisances  affecting  the  security  of  life  and  health  in  the  said  city, 
and  of  menace  and  dangjer  to  the  public  health. 

Third.  That,  as  a  means  of  obtaining  water  to  supply  the 
inhabitants  of  the  city  of  .Tamestown,  the  crib  of  "  The  Jamestown 
Water  Supply  Company,"  located  in  the  foot  of  Chautauqua  lake, 
and  the  whole  ot  the  conduit  of  said  company,  from  the  lake  to  its 
pumping  station,  except  the  portion  thereof  composed  of  cast-iron 
pipe,  and  the  intake  gravity  pipe  leading  from  the  outlet  to  the 
suction  well  of  said  company,  are  nuisances  affecting  the  security  , 
of  life  and  health  in  said  city  and  of  menace  and  danger  to  the 
public  health. 

Resolved^  That  the  secretary  of  this  Board  report  and  certify 
said  findings  and  this  resolution  to  his  excellency,  the  Governor. 

Adopted. 
To  His  jEiccdlencyy  ths  Oovemor : 

I,  Lewis  Balch,  Secretary  of  the  State  Board  of  Health,  report 
and  certify  the  within  certificates  and  findings  and  resolution  were 
duly  adopted  by  said  board  at  the  within  meeting,  and  are  of  the 
minutes  thereof. 

Witness  my  hand  and  the  seal  of  said  Board,  at  Albany, 

[l.  8.]      this  23d  day  of  February,  1887. 

LEWIS  BALCH,  M.  D.,  Secretary. 

After  the  presentation  ot  these  subsequent  findings,  the  water 
company  asked  for  a  stay  of  proceedings  to'  sixty  days,  to  enable  it 
to  carry  out  the  suggestions  of  the  State  Board  ot  Health,  in  sink- 
ing larger  wells  to  procure  an  ample  supply  of  water  therefrom, 
and  to  obviate  the  necessity  of  resorting  to  either  the  lake  or  its  outlet 

At  the  end  of  this  time,  being  informed  that  the  condition  of  the 
water  supply  was  satisfactory,  the  company  having  sunk  larger 
wells;  the. information  was  laid  before  the  Governor,  who  tooktlie 
action  indicated  below : 

STATE  OF  NEW  YORK. 

ExEounvE  Chamber,  i 

Albany,  May  4,  1887.  J 

To  the  Jamestown  Water  Supply  Go,^  Jamestown^  N.  Y.: 

Gentlemen.  —  The  report  and  findings  of  the  State  Board  of 
Health,  relating  to  its  examination  of  the  water  supply  of  the  city 
of  Jamestown,  submitted  to  me  on  the  23d  of  February,  1887,  in 
obedience  to  my  requisition,  dated  the  10th  of  July,  1886,  has  been 
approved  by  me  and  filed  in  the  office  of  the  Secretary  of  State. 
Having  been  subsequently  informed  by  the  State  Board  ot  Health 
that  measures  tending  to  remedy  the  evils  complained  of  and 
reported  upon  have  been  taken  by  you,  the  issuance  of  an  order 
therein  is  suspended. 

\^  \N  V^  V^,  tllLL,  Oaveriwr. 
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REPORT. 


During  the  past  year  active  cognizance  has  been  taken  of  the 
existence  of  contagions  and  infectious  diseases  in  the  State. 

Small-pox. 

Early  in  April  report  reached  the  central  office  of  the  appearance 
of  small-pox  at  shaft  No.  3,  along  line  of  new  aqueduct,  in  the 
person  of  an  Irish  workman.  A  serious  epidemic  was  threatened 
unless  prompt  measures  of  vaccination  and  quarantine  were  adopted. 
The  sick  patient  was  quarantined,  the  board  of  health  of  New 
Castle  organized,  the  health  officers  along  the  line  admonished  to 
institute  vaccination  among  the  laborers,  arrangements  made  for 
an  ample  supply  of  good  trustworthy  virus,  and  a  pressure  brought 
to  bear  upon  the  contractors  to  induce  them  to  refuse  employment 
to  hands  who  were  unwilling  to  be  vaccinated.  In  this  way  the 
danger,  which  at  one  time  threatened  to  be  serious,  was  averted, 
with  but  few  fresh  cases,  and  no  interference  with  the  work.  A 
case  of  small-pox  reached  Yonkers,  contracted  at  shaft  No.  3,  but 
it  was  quickly  taken  hold  of  by  the  efficient  health  officer  and  no 
further  spread  was  reported. 

Later  on,  November  twenty-sixth,  the  disease  reappeared  in 
Yonkers  in  the  person  of  a  boy  eleven  years  old,  followed  by  two 
other  cases  in  the  same  family,  the  father  and  brother. 

The  origin  of  the  second  appearance  has  not  been  traced.  The 
cases  were  promptly  removed  to  the  hospital  and  all  exposed 
persons  vaccinated. 

One  case  was  also  reported  from  Gravesend,  but  through  the 
commendable  energy  of  the  board  of  health,  its  ravages  were 
limited  to  the  initial  case. 

A  few  cases  were  reported  from  Brooklyn,  and  one  from  New 
York  cit}',  but  the  State  as  a  whole  has  been  measurably  free  from 
the  disease,  and  the  general  vaccination  which  the  Montreal  epi- 
demic induced,  makes  it  very  improbable  that  small-pox  will  gain 
anv  foot-hold  in  the  State  this  winter. 

DiPHTHRRiA,  Scarlet  and  Typhoid  Fkvers. 

Diphtheria,  scarlet  and  typhoid  fevers  prevailed  somewhat  exten- 
sively over  the  State,  and  were  largely  traceable  to  polluted  ground 
water  and  ground  air  in  and  about  the  premises.  The  efforts  of 
the  Board  have  been  constant  in  urging  the   removal  of  those 
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insanitary  conditions  which  concededlv  are  potent  factors  in  caus- 
ing a'!id  intensifying  these  diseases.  Ilhe  leaching  privy  vault  still 
remains  in  many  places  to  pollute  the  soil  and  water  in  wells, 
uhdrained  swamps  in  others,  and  populous  centers  are  found  with- 
out either  drainage  or  sewerage,  although  there  is  great  awakening 
in  reference  to  these  matters. 

At  the  Home  for  the  Friendless  in  Poughkeepsie,  investigated 
by  Dr.  F.  C.  Curtis,  diphtheria  had  made  its  appearance  for  the 
second  time;  the  drainage  and  plumbing  had  been  all  investigated 
and  remodeled,  so  that  the  reappearance  of  the  disease  could  not 
be  traceable  to  any  defect  in  these  arrangements.  Dr.  Curtis  thinks 
that  probably  the  disinfection  and  puritication  had  not  been  ade- 
quate, and  recommended  that  this  be  made  more  thorough. 

At  Walden  where  diphtheria  prevailed  there  were  general  ipsani- 
tary  conditions  sufficient  to  account  for  almost  any  such  epidemic. 
These  are  set  forth  in  the  report  of  Dr.  Curtis. 

Plkuro-pneumonia  and  Othbb  Cattle  Diseases. 

The  Board  was  called  upon  to  investigate  several  cases  of  cattle 
disease,  some  of  which,  although  not  communicable  to  man  in  the 
way  of  contagion,  were  yet  threatening  the  public  health  through 
the  food  and  milk  supply. 

From  Gardiner,  Ulster  county,  came  an  urgent  appeal  for  aid  in 
suppressing  pleuro-pneumonia.  Prof.  James  Law,  veterinary  sur- 
geon, was  at  once  sent,  who  quickly  indentified  the  disease,  and 
gave  proper  instructions  in  the  emergency.  His  report  of  what  he 
found  and  the  treatment  adopted  is  printed  in  this  section. 

At  Floyd,  Oneida  county,  an  outbreak  of  "  black  murrain  "  was 
reported,  and  the  State  Board's  aid  solicited.  Dr.  Edward  Moore 
of  Albany  was  despatched  to  the  place,  and  found  the  disease  to 
be  splenic  apoplexy.  His  report  of*  the  condition  of  things  there, 
and  the  course  he  pursued,  is  quite  graphic  and  is  herewith 
presented. 

A  telegraphic  notice  was  received  from  the  constable  at  Katonah 
of  the  existence  of  pleuro-pneumonia  on  the  farm  of  Hiram  Jelliff, 
who  apparently  did  not  know  how  to  act  in  the  premises. 
Dr.  Edward  Moore  of  Albany  was  sent  to  examine  into  the  matter, 
give  suitable  advice,  and  report  to  this  office.  His  report  disclosed 
the  need  of  prompt  action  by  the  local  boards  of  health  in  that 
section  of  the  State,  and  letters  apprising  them  of  the  danger  to 
the  food  and  milk  supply,  and  their  duty  in  the  premises,  were 
immediately  sent  to  the  health  officers. 

Several  cases  of  glanders  were  reported  and  disposed  of.  It  is 
gratifying  to  note  that  on  the  whole  local  boards  of  health  are  on 
the  alert  against  these  and  kindred  diseases  which  affect  so  directly 
the  material  prosperity  of  the  State. 
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REPORT  ON  DIPHTHERIA  IN  HOME  OF  THE 
FRIENDLESS,  POUGHKEEPSIE. 

Albany,  November  1,  1886. 

Dr.  Lewis  Baloh,  Secretary  of  the  State  Board  of  Health  : 

Deab  Sib. —  In  the  Home  of  the  Friendless,  in  Poughkeepsie« 
there  occurred  an  ontbreak  of  Diphtheria  last  June.  It  was  not 
viralent,  a  single  death  occurring  out  of  a  considerable  number  of 
cases.  Prior  to,  and  accompayning  it,  there  was  a  frequent  occur- 
rence of  cases  of  vomiting,  not  alone,  in  those  having  diphtheria, 
but  independent  of  it.  This  came  snddenlj,  while  the  person 
affected  was  in  bed  or  at  meals  ;  it  was  unaccompanied  bj  diarrhoea, 
but  with  some  there  was  febrile  disturbance  lasting,  at  most,  twenty- 
four  hours.  Adults  as  well  as  children  were  affected.  Gastric 
disturbance  without  nausea,  with  slight  general  malaise  was  also 
complained  of. 

The  institution  was  partly  cleared  of  its  inmates  and  the  building 
fumigated  with  sulphur.  At  the  same  time  the  plumbing  was 
generally  overhanlea. 

In  October,  occupation  having  been  fully  resumed,  there  was  a 
recurrence  of  the  epidemic,  and  two  fatal  cases  occurred,  one  of 
them  being  attributed  to  croup. 

The  building  is  a  large,  three  story  edifice,  situated  on  an  elevated 
site,  with  extensive  premises  about  it.  The  best  residences  in  the 
city  are  adjacent  to  it,  the  locality  being  sightly  and  well  drained. 
It  furnished  accommodation  for  forty  children  and  has  been  in 
existence  about  thirty  years. 

The  cellar  is  dry  and  well  ventilated.  Bottom  and  sides  are 
covered  with  cement.  The  plumbing  as  it  now  is,  since  the  recent 
repairs,  is  after  approved  methods  and  I  did  not  find  that  the  traps 
are  syphoned  nor  was  there  evidence  of  leakage  on  applying  the 
peppermint  test.  The  building  throughout  is  clean,  and  abundant 
air  space  for  the  inmates  is  furnished. 

The  building  is  wholly  supplied  with  water  from  the  public 
supply.  The  yard  about  the  house  is  well  kept;  a  privy  vault  not 
far  from  the  building  has  been  filled  up  recently.  The  source  of 
milk  supply  has  been  changed  since  the  nrst  outbreak.  Concluding 
that  no  local  cause  for  the  disease,  now  existing,  is  apparent,  I 
would  suggest  the  thorough  destruction  of  possible  contagia  by 
fumigation  and  have  advised  the  health  officer  and  authorities  to 
that  effect,  and  as  to  the  methods. 

Respectfully  yours, 

F.  C.  CURTIS. 
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REPORT   ON   THE    SANITARY    CONDITION  OF   THE 
VILLAGE  OF  WALDEN,  ORANGE  COUNTY. 

Lewis  Balch,  M.  D.,  Secretary  of  the  State  Board  of  Health  : 

Dear  Sib  —  On  the  fourth  of  December  a  petition  was  received 
at  this  office  from  citizens  of  the  villae^e  of  Walden,  Orange  county, 
for  an  examination  into  the  causes  of  an  outbreak  of  diphtheria 
there.  In  response  to  this  and  at  your  instance  I  went  to  Walden 
for  the  purpose  of  making  an  investigation  into  its  sanitary 
condition. 

This  village  is  in  the  town  of  Montgomery,  in  the  northern  part 
of  Orange  county,  on  the  Wallkill  Valley  Railroad.  It  has  a  popu- 
lation of  about  2,500,  and  is  growing  rapidly,  having  more  than 
doubled  its  population  in  the  last  fifteen  years.  It  is  situated  npou 
the  Wallkill  river  which  is  a  considerable  and  very  rapid  stream, 
furnishing  a  large  water  power  to  a  number  of  manufactories,  and 
passing  through  the  village  between  precipitous  rocky  banks  iforty 
or  fifty  feet  high.  The  topography  of  the  village  is  somewhat 
irregular  and  the  surface  alluvium  lies  for  the  most  part  upon  a 
bed  of  clay  at  varying  depths,  but  generally  but  a  few  feet  below 
ground.  The  wells,  which  are  the  only  source  of  water  supply 
aside  from  cisterns,  are  generally  about  thirty-five  fett  deep,  pene- 
trating the  clay  to  gravel.  The  water  of  this  limestone  region  is 
generally  quite  hard.  A  considerable  portion  of  the  more  newly 
built-up  portion  of  the  village  lies  upon  niade  ground,  not  many 
years  ago  the  surface  having  been  marshy  or  covered  with  standing 
water.  Some  of  the  principal  streets  have  sewers;  thev  are 
generally  of  large  sized  vitrified  pipe  without  cemented  joints. 
They  carry  only  sink  and  laundry  water.  The  fall  is  abundant, 
the  drainage  being  into  the  Wallkill  and  a  small  tributary. 

The  sanitary  history  of  Walden  is  reported  to  have  been  fairly 
good.  For  years  malarial  diseases  were  very  severe,  but  are  less 
so  of  late.  Typhoid  fever  has  prevailed  to  some  extent  and  so  has 
diphtheria.  Cerebro-spinal  fever  is  not  mentioned  as  having  been 
observed  by  the  local  physicians  with  whom  I  conversed. 

The  present  outbreak  of  diphtheria  began  to  show  itself  appar- 
ently in  Si'pteniber.  It  is  now  abating,  but  three  or  tour  oises 
being  now  noted.  There  have  been  twelve  or  fourteen  deaths. 
Exact  statistics  could  not  be  obtained  as  there  is  no  board  of  health 
in  active  existence. 

In  searching  for  the  cause  of  diphtheria  in  a  locality  we  have  a 
few  pretty  thoroughly  established  data  to  work  upon.  We  know 
that  it  flourishes  in  the  presence  of  decomposing  organic  filth ; 
that  it  is  taken  into  the  system  through  the  medium  of  impure 
drinking  water  and  through  the  medium  of  impure  inspired  air  in 
houses ;  that  dampness  favors  its  development  and  that  dampness 
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of  cellars  or  basements  of  houses  by  reason  of  a  high  level  of  ground 
water  is  an  especially  frequent  and  well  established  cause  for  it, 
since  this  dampness  favors  the  development  of  simple  sore  throat 
and  since,  especially  in  a  populous  village,  the  moisture  finds  its 
way  into  the  house  I'rom  soil  that  is  laden  with  impurity,  and  thus 
the  air  of  the  house  becomes  defiled  ;  that  the  air  from  sewers  and 
cess-pools  if  admitted  to  the  house  in  the  same  manner  deiiles  the 
air  of  the  house  and  is  a  potent  factor  in  causing  this  disease. 
When  we  add  to  these  factors  of  an  unsanitary  character  associated 
with  defiled  air  and  defiled  drinking  water,  those  associated  with 
its  infectious  nature,  viz. :  the  clinging  of  the  contagiuin  to  the 
infected  dwellings  where  the  disease  has  existed  for  a  Igng  time 
and  the  possibility  of  its  transportation  by  the  unafi*ected  persons 
residing  in  infected  dwellings,  or  by  fomites  or  clothing  from  the 
sick,  we  have  perhaps  said  all  that  we  positively  know  of  the  con- 
ditions upon  which  the  development  and  spread  of  diphtheria 
depends. 

I  find  conditions  existing  in  Walden  which  come  under  the  ban 
of  these  elements  of  causation.  There  are  in  the  first  place  the 
common  unsanitary  conditions  prevailing  in  so  many  villages ;  the 
existence  in  the  same  yard  of  a  well,  a  leaching  privy  pit  and 
leaching  cesspool.  In  many  cases  instead  of  the  latter,  slops  are 
thrown  upon  the  surface  to  find  their  way  into  the  street  gutters. 
There  are  also  not  a  few  pig-styes  in  the  village.  The  effect  that 
all  these  have  upon  the  wells  is  apparent.  This  filth  finds  its  way 
through  the  alluvium  to  the  impervious  clay,  and  under  the  impulse 
of  the  fall  rains  is  inevitably  carried  to  the  well  which  is  cut 
through  this.  There  is  no  attempt  to  diminish  the  defilement  of 
the  soil.  The  privy  pits  are  seldom  cleaned  and  are  never  tight. 
The  same  is  true  of  the  cesspools.  The  street  sewers  into  which 
only  kitchen  waste  is  thrown  have  open  joints,  and  no  restriction 
is  placed  upon  the  emptying  of  slops  into  the  street  gutters,  where 
there  is  no  sewer  connection.  It  is  needless  to  analyze  the  water 
of  wells  so  situated  to  show  their  defilement. 

Then  as  to  the  condition  of  the  air  in  the  houses.  As  already 
stated,  through  some  parts  of  the  village  the  cellars  are  wet ;  in 
fact  after  severe  rains  the  water  is  two  or  three  feet  deep  in  some. 
In  one  that  I  went  the  bottom  was  quite  muddy.  In  some  cases  I 
believe  the  water  sets  back  from  the  sewers,  which  carrying  storm 
water  #re  occasionally  overcharged,  but  generally  the  moisture  finds 
its  way  from  the  surrounding  soil  and  has  done  so  this  fall  to  an 
unusual  degree  on  account  of  its  being  an  unusually  rainy  season. 
As  the  houses  are  warmed  and  closed  on  the  approach  of  cool 
weather  an  upward  draught  is  induced  whereby  this  cellar  air, 
rendered  thus  damp  and  impure,  is  drawn  into  all  the  rooms  above. 
The  importance  of  this  factor  in  Walden  seems  more  apparent 
since  diphtheria  evidently  prevailed  more  in  that  part  of  the 
village  where  this  condition  most  existed. 
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Bnt  another  source  of  detilemeot  of  the  air  of  the  honse  u 
almost  nniversal,  that  is  the  absence  of  traps  to  sink  waste  pipes. 
Of  a  number  of  houses  that  I  visited  where  there  was  sewor  con- 
nection, I  found  but  one  that  was  provided  with  any  semblance  of 
a  trap.  Manifestly  the  sewer  air  always  has  access  to  sach  boases 
and  as  the  only  connection  is  usually  in  the  basement  every  facility 
is  offered  for  this  air  pervading  the  entire  house. 

AU  these  conditions,  affecting  the  water  and  the  house  air,  have 
been  aggravated  during  the  fall  by  the  increased  rain  fall  and  in 
the  case  of  the  latter  by  the  approach  of  cool  weather,  conditions 
that  were  synchronous  with  the  outbreak  of  the  disease.  Besides 
there  was  no  supervisory  direction  in  regard  to  quarantining  and 
fumigating  beyond  that  voluntarily  done  by  attending  physicians, 
as  far  as  1  could  learn.  Acting  under  their  village  charter  the 
provisions  of  which  in  this  Irespect  are  set  aside  by  the  Health  Law 
of  May,  1885,  the  Board  of  Trustees  have  constituted  themselves 
a  Board  of  Health,  but  they  have  no  health  officer. 

These  unsanitary  conditions  without  doubt  had  a  part  in  keeping 
up  this  outbreak  and  as  factors  in  the  sanitary  problem  ot  the 
village,  for  the  future  at  least,  are  very  important.     Bat  there 
seems  to  be  more  direct  interest  connected  with  the  school.    In 
many  of  our  epidemics  of  diphtheria  we  have  found  the  origin  and 
development  entirely  in  the  school-house,  so  that  it  always  is  one 
of  the  first  points  for  investigation.      There  is  bnt  one  school 
building  in  the  village.     This  is  a  rather  old  but  well  preserved 
structure,  in  fairly  commodious  grounds  which  are  cleanly,  and 
consists  of  a  main  portion  with  wings,  all  one  story  in  height  with 
a  high  well  lighted  basement  or  cellar  beneath.     It  is  heated  by 
three  portable  heaters  in  the  basement;  these  are  not  provided 
with  cold  air  boxes,  the  air  of  the  basement  being  warmed  aod 
carried  into  the  building.     This  basement  is  clean  and  free  from 
litter,  with  a  cement  bottom  a  good  deal  broken.     At  one  side, 
where  a  defective  leader  came  down  from   the  roof  the  sides  aud 
floor  were  damp,  the  rest  being  apparently  dry.     I  learned,  how- 
ever, that  at  the  opening  of  the  school  the  bottom  and  sides  of  the 
basement  were  covered  with  a  growth  of  green  mould,  trom  which 
it  is  evident   that  general  dampness  of    the   basement  exists.   1 
learned  that  the  walls  of  the  school  rooms  were  also  often  so  wet 
with  moisture  from  some  source  that  it  was  impossible  to  use  the. 
blackboards  covering  them.     The  building  is  situated  in  ihat  p*^^ 
of  the  village  where  damp  cellars  are  found  and  not  far  from  th® 
submerged  spot  to  which  reference  has  been  made. 

The  cubical  contents  of  the  rooms  of  the  school,  together  With 
the  average  daily  attendance  of  scholars  in  each  room  during  the 
first  month  ot  the  present  session,  have  been  furnished  me  by 
Mr.  Herbert  J.  Jones,  the  principal,, and  are  as  follows: 
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ATenfre  daily 

School-room.                                                                                         Cnbic  feet,  attendance. 

D.  Primary 6,  885  43 

C.  Primary 6,885  43 

A.  Primary ' . .    i;J,770  44 

Intermediate 5 » 670  27 

Senior 5,670  30 


From  this  it  appears  that  the  amount  of  air  space  allowed  to 
each  scholar  is  for  each  room  as  follows:  160  cabic  feet,  160  cubic 
feet,  313  cubic  feet,  210  cubic  teet  and  189  cubic  feet.  This  is  the 
air  space  allowed  for  the  average  attendance ;  at  times  the  attend- 
ance is  very  much  larger,  and  the  air  space,  per  capita,  accordingly 
lessened.  To  preserve  pure  air  in  a  permanently  occupied  house, 
sixty  cubic  feet  per  minute  is  required;  in  a  school-room,  occupied 
but  a  short  time  and  frequently  aired  by  sweeping  draughts,  half 
this  amount  is  considered  allowable.  If  an  occupants  starts  with 
160  cubic  feet  of  perfectly  pure  air  as  his  allowance,  he  will  exhaust 
it,  therefore,  in  about  live  minutes  and  will  need  a  fresh  supply  ten 
or  twelve  times  in  the  hour.  This  would  be  impossible  without 
creating  dangerous  draughts.  As  to  the  means  of  efiecting  this 
change  they  are  inadequate.  Some  rooms  are  supplied  with  one  or 
two  small  nues,  capable  of  serving  the  needs  of  but  a  small  number 
of  persons.  The  windows  are  not  large  and  have  sn^all,  old- 
fashioned  panes,  and  in  some  rooms  are  only  on  one  side  of  the 
room.     There  are  no  corridors  in  the  building. 

I  think  that  inasmuch  as  the  heated  air  is  taken  from  the  base- 
ment, which  should  never  be  done,  but  especially  when  there  is 
every  reason  to  believe  that  the  basement  air  is  damp  and  as  a  con- 
sequence defiled,  and  inasmuch  as  it  is  evident  the  school-rooms 
are  much  overcrowded  and  the  chances  for  ventilation  are  impertect, 
without  making  note  of  other  faults  such  as  bad  fioors  and  walls 
imperfect  light,  improper  seats  and  general  unattractive  appearance, 
it  will  appear  that  this  school  is  a  potential  factor  in  causing  sick 
ness,  and,  if  not  originating  at  least  maintaining  an  epidemic  of 
diphtheria.  It  is  a  significant  fact  that  the  present  epidemic  was 
synchronous  in  its  outbreak  and  abatement  with  the  opening  and 
closing  up  of  the  school,  the  latter  having  been  done  about  ten  days 
before  my  visit.  Cases  ot  the  disease,  iiowever,  occurred  among 
those  not  attending  the  school,  and  while  a  careful  study  of  each 
might  perhaps  trace  it  to  this  source,  I  am  inclined  to  tliink  that 
other  unsanitary  conditions  in  the  village  already  noted  had  a  part 
in  the  outbreak,  and  that  the  epidemic  was  precipitated  by  the  fall 
rains  which  acted  to  intensify  them  all. 

As  to  the  remedy,  not  so  much  for  the  abating  epidemic  but  tor 
the  conditions  which  are  existing  and  ready  to  bring  another : 

First.  The  present  school  building  should  be  at  once  provided 
with  cold  air  boxes  lor  the  furnaces,  more  efficient  means  of  ven- 
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tilatin^secared  and  the  number  of  scholars  kept  at  a  safe  limit  bj 

froviding  other  rooms  if  necessary.  It  onght,  moreover,  to  be 
amigated,  I  think.  These  are  immediate  needs ;  in  the^nea^fatore 
a  larger  and  better  building  should  be  erected  and  the  soil  on  which 
it  is  built,  or  chat  ol  the  present  building  it  retained,  must  be  well 
drained. 

Second.  In  those  parts  of  the  village  where  damp  cellars  exist 
there  is  urgent  need  of  soil  drainage.  This  can  be  effected  by 
agricultural  tile  laid  in  the  ditch  with  the  sewer,  with  connectio&s 
to  lots  and  yards  needing  drainage.  Of  more  immediate  neceaaitj, 
every  house  connection  should  be  at  once  provided  withatnp, 
the  privy  pits  should  be  cleaned,  and  as  far  as  possible,  water  tight 
receptacles,  in  which  dry  earth  or  ashes  as  absorbents   are  dulj 

S laced,  substituted ;  the  water  of  wells  if  used  should  be  boiled 
efore  being  drank,  and  pig-styes  and  stables  kept  clean  or  abolished 
and  general  sanitary  regulations  of  a  common  sort  instituted  and 
maintained.  A  well  devised  separate  sys^tem  of  sewerage,  together 
with  the  introduction  ot  a  public  water  supply  from  a  clean  scarce 
outside  the  village  may  well  be  thought  of  for  the  near  fntore. 
Situated  as  it  is  there  is  no  reason  why  Walden  should  not  be  ss 
salubrious  as  any  village  in  the  State.  A  healthy  public  sentimeot 
on  sanitary  matters  exists  among  the  inhabitants,  as  appeared  in  the 
assembling  of  a  large  gathering  of  representative  citizens  dnrin^ 
the  evening  of  my  stay,  and  their  interest  in  health  conditions  there, 
which  I  represented  to  them  much  according  to  the  tenor  of  this 
report. 

Respectfully  yours, 

F.  C.  CURTIS,  M.  D. 

December  16,  1886. 


I 
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REPORT   ON    PLEURO-PNEUMONIA   AT    GARDINER, 

ULSTER  COUNTY,  NEW  YORK. 

CoRNKLL  University,  Ithaca,  N.  Y.,  ) 
Septemher  3,  1886.  f 

Dr.  Lewis  Balch,  Secretary  State  Board  of  Health : 

Dear  Sir. —  In  compliance  with  your  telegram  I  have  visited 
the  herd  of  Thomas  E.  Barlow,  west  of  Gardiner,  Ulster  county, 
N.  Y.,  and  investigated  the  prevailing  disease. 

I  am  happy  to  say  that  it  is  not  the  contagions  plenro-pnenmonia, 
or  Inng  plague,  though  in  most  cases  the  lungs  have  been  the  seat 
of  morbid  processes  leading  to  excited  breathing,  congh,  crepitation, 
and  even  dullness  on  percussion.  The  symptoms  during  life,  how- 
ever, showed  a  marked  absence  of  the  extensive  exudates  and  con- 
solidation which  is  such  a  marked  feature  of  Inng  plague,  and  on 
post-mortem  examination  the  interlobular  exudate  was  found  to  be 
almost  entirely  wanting,  and  the  consolidation  was  confined  to  one 
or  two  lobulettes  at  a  given  point,  and  was  of  the  nature  of  spleniz- 
ation  rather  than  hepatization. 

The  lymphatic  glands  throughout  the  body  showed  slight  con- 
gestion or  pigmentation,  while  many  of  the  smaller  mediastinal, 
bronchial  and  mesenteric  glands  were  strongly  charged  with  blood, 
and  of  a  deep  dark  red  (Port  wine  hue).  The  fever  ran  high  in 
acute  cases,  altogether  disproportionately  so  to  the  comparatively 
slight  morbid  lesions,  and  the  victims  remained  sick  for  a  length  of 
time  and  fell  off  materially  in  condition.  I  did  not  find  the 
engorgement  of  the  spleen  nor  the  suddenly  fatal  results  which 
usually  characterize  genuine  anthrax,  yet  so  far  as  they  went  the 
phenomena  shown  in  the  cattle  indicated  a  bacteridian  anthracoid 
disease,  and  this  was  confirmed  by  the  presence  of  circumscribed 
circular  sloughing  sores,  one-third  inch  in  diameter,  on  the  hands 
and  wrists  of  Mr.  Barlow  and  one  of  his  men  who  had  handled  the 
sick  and  the  carcasses. 

Out  of  a  herd  of  eighty-nine  head  twelve  have  died  (two  cows 
and  ten  heifers),  and  at  the  time  of  my  visit  it  seemed  as  if  one  half 
of  the  remainder  were  either  slightly  afi'ected  or  had  been  so. 

Regarding  the  source  of  the  infection,  it  has.  probably  been 
imported,  as  the  owner  has  been  buying  a  good  many  high  class 
stock,  and  although  his  farm  cannot  be  said  to  be  wet  or  marshy, 
yet  lying  on  a  branch  of  the  Wallkill  river  it  contains  a  sufficiency 
of  low  land  with  a  close  impervious  subsoil  to  preserve  a  germ  of 
this  kind  for  some  time  if  once  introduced. 

As  it  would  be  impossible  to  speedily  purify  the  soil.  I  had  the 
whole  herd  placed  on  a  tonic  and  antiseptic  regimen,  including 
daily  doses  of  sulphate  of  iron  and  carbolic  acid,  others  of  chlorate 
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of  potash  and  iodide  of  potassium,  and  still  others  of  bichromate  of 
potassa,  apportioning  the  amount  to  suit  the  different  ages. 

I  further  sent  for  a  hypodermic  syringe  and  inoculated  i^  (save 
a  few  calves  which  were  already  manifestly  ill)  with  the  sterilixed 
infusion  of  the  flesh  of  an  animal  killed  for  the  purpose,  the  product 
having  been  retained  for  an  hour  at  a  temperature  of  from  140  to 
160  Fahrenheit.  This  I  have  resorted  to  in  various  other  herds 
similarly  affected  and  with  excellent  results,  the  influence  of  a 
slight  dose  of  the  ptomaines  of  the  bacteria,  conferring  upon  the 
system  a  certain  antagonism  and  power  of  resistance  to  the  germ 
itself. 

As  the  affection  is  one  which  tends  to  confine  itself  to  particular 
soils  in  which  it  can  be  preserved,  and  as  Mr.  Barlow^s  herd  has 
now  been  subjected  to  its  influence  almost  without  exception  (by 
natural  infection  or  by  inoculation)  I  apprehend  little  fartho* 
trouble  in  that  particular  herd,  nor  any  risk  of  the  extension  of  the 
illness  to  his  neighbor's  stock,  unless  they  trespass  on  his  pastorei. 

Eespectfully, 

JAMES  LAW, 

jSUUe  Veterinariatk 
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REPO|lT    ON    PLEURO-PNEUMONIA    IN    TOWN    OF 
BEDFORD,  WESTCHESTER  COUNTY. 

Albany,  N.  Y.,  October  31,  1886. 

Lkwi8  Baloh,  M.  D.,  Secretary  State  Board  of  Health, 

My  Dear  Sir.  —  At  yonr  request  I  visit  ea  the  tarm  of  Hiram 
Jelitf,  town  of  Bedford,  Westchester  county,  N.  Y.,  and  about  two 
miles  distant  from  Katonah,  on  the  Harlem  railroad.  I  arrived 
there  on  the  thirtieth  inst.  I  had  a  cow  killed  that  in  my  opinion 
was  in  the  lasl  stages  of  pleuro-pneumonia  contagiosa.  Post  mortem 
conclusively  demonstrated  that  the  diagnosis  wa«  correct. 

The  thoracic  cavity  contained  several  gallons  of  fluid.  The  left 
lung  was  about  four  times  its  normal  size,  and  its  weight  propor- 
tionately greater. 

Tremendous  deposits  of  yellow  false  membranes  were  found  on 
the  left  lung,  on  tne  pleura  of  leftside,  and  numerous  lymph  bands 
from  the  size  of  ordinary  twine  to  that  of  half-inch  rope  connected 
the  said  lung  to  left  side  of  chest.     The  right  lung  was  diseased  at 

its  posterior  margin.     The  marbled  appearance  on  section ,  so 

characteristic  of  the  disease  in  question,  was  beautifully  demon- 
strated. 

There  are  four  cows  on  the  farm  that  have  been  exposed  to 
infection.     Two  cows  that  have  the  disease  in  chronic  form.     The 
two  latter  I  ordered  quarantined  in  a  small  stable  away  from  all 
other  bovine  stock.     The  four  cows  that  are  being  fatted  and  that 
were  exposed  as  above  stated,  were  ordered  pastured  away  from  the 
road  or  '*  street,"  as  they  call  it.  Their  pastures  extended  along  the 
public  thoroughfare  at  the  time  of  examination.  Besides  the  aoove 
there  are  two  oxen  and  about  thirty-six  milch  cows  on  the  farm 
that  have  not  been  exposed,  as  nearly  as  I  could  learn.  I  had  great 
difficulty  in  gaining  any  information,  and  only  by  persistent  effort, 
XDUch  strategy,  and  the  aid  of  a  constable  was  I  enabled  to  accom- 
plish what  is  herein  reported.     1  am  convinced  that  this  is  a  very 
dangerous  disease  center,  as  the  owner  and  those  in  charge  have 
l>een  and  promise  to  be  very  derelict  in  their  duties.     And  as  four 
^inimals  not  showing  disease  at  this  time,  but  likely  to  develop  it  at 
^ny  date  in  the  near  future,  are  running  next  the  road ;  and  as 
A^estchester  is  a  great  dairy  county,  it  follows  that  any  laxity  in 
i*egard  to  this  matter  jeopardizes  a  large  interest.     I  am  of  opinion 
that  at  least  two  other  herds  in  said  county  are  also  inlected.     I 
most  urge,  therelore,  that  the  authorities  lose  no  time  in  dealing 
with  this  question,  which  is  positively  a  very  grave  one,  affecting 
not  merely  a  single  individual,  farm  or  locality,  but  inasmuch  as 
the  disease  is  contagious  and  fatal  in  a  large  percentage  of  cases, 
its  period  of  incubation  a  long  one,  its  progress  slow  in  many  cases, 
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it  beinfi:  very  insidions  and  often  mistaken  for  other  diseaeeB^  aik 
its  history  in  this  and  other  countries  clearly  proving  that  ne^ 
on  the  part  of  the  proper  authorities  to  deal  summarily  with  itiMi 
resulted  in  enormous  losses  time  after  time.  Our  dairy  aod  liit 
stock  interests  are  not  exceeded  by  any.  That  they  shook!  be 
zealously  guarded  is  axiomatic.  Every  outbreak  of  plearo-poai- 
monia  is  an  event  of  national  concern. 

I  am,  sir,  very  respectfully  yours, 

EDWARD  MOORR 
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n  ON  SPLENIC  APOPLEXY  AT  FLOYD,  ONEIDA 

COUNTY. 

Albany,  N.  Y.,  Augtbst  6,  1886. 

ns  Baloh,  Secretary  State  Board  of  Health  : 

-On  August  fourth,  I  visited  the  farm  of  Rev.  H.  R.  Wil- 

•"loyd,  Oneida  county,  N.  Y.,  to  investigate  the  cause  of 

a  number  of  cattle  on  said  farm,  and  herewith  submit  my 

>er  of  cattle  on  farm  July  twenty-seventh,  nine;  females, 
nales,  one.  On  July  twenty-seventh  a  cow  was  taken  sick 
1  twenty-ninth;  another  on  twenty-ninth  died  thirty-first; 
taken  ill  on  twenty-ninth  died  August  first;  a  fourth  cow 
to  be  sick  on  August  first  died  on  the  second  ;  the  fifth 
was  found  ill  on  August  second  died  on  the  third.  All 
similar  symptoms.  They  were  treated  by  a  local  cow 
:ho  termed  the  disease  "drv  murrain."  After  taking  state- 
rom  the  family  of  Mr.  Williams,  and  the  man  who  had 
the  animals,  I  had  one  of  the  bodies  exhumed  and  made  a 
Hem  examination,  which,  in  my  opinion,  very  clearly 
;rated  that  splenic  apoplexy,  one  of  the  forms  of  anthrax 
was  the  cause  of  death. 

ie  apoplexy  is  very  fatal,  and  at  some  seasons  and  under 
ionditious  is  quite  prevalent.  A  very  small  percentage  of 
e  amenable  to  treatment.  Preventive  measures  are  of 
fiportance  as  pointed  out  to  the  owner.  Samples  of  the 
f  water  were  taken  and  will  be  analyzed, 
.nimals  were  all  on  pasture  and  were  allowed  no  other  food. 
'ater  supply  was  taken  partly  from  springs  in  the  pasture, 
tly  from  a  trough  in  the  yard  at  milking  time,  the  trough 
pplied  from  a  spring  located  some  distance  from  the  pasture, 
tare  was  on  high  ground  but  contained  springs  which  over- 
and  rendered  several  acres  of  it  wet  and  marshy.  The 
^e  was  conspicuous  for  its  bad  quality.  Tliere  was  an 
ice  of  weeds,  decaying  vegetable  matter,  etc.,  in  it.  A  por- 
8  covered  with  growing  limber,  and  some  of  the  wooded 
were  swampy.  In  fact,  everything  was  propitious  for  the 
nent  of  anthrax.  It  was  advised  that  the  remainder  of 
I  be  quarantined  in  a  long  wide  lane  which  was  free  from 
[IS  and  the  animals  fed,  as  there  was  not  much  herbage  in 
»ne  ounce  of  potassium  chlorate  given  each  animal  per  day 
c.  The  carcasses  of  those  dying  from  the  disease  to  be 
not  less  than  throe  feet  from  the  surface  of  ground  to  top 
ss.  A  barrel  each  of  charcoal  and  quick-lime  to  be  put 
carcass,  and  solution  of  corrosive  sublimate,  one  to  four 
I,  poured  over  the  dead  animals,  and  the  barns  to  be  treated 
s  solution  after  thorough  cleansing. 

Very  respectfully  vours. 
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TOPOGRAPHY. 


REPORT. 


Daring  the  past  year  the  demand  for  aid  in  the  direction  of 
drainage  and  sewerage,  has  been  constant,  and  has  ranged  from  the 
simple  task  of  clearing  an  obstructed  water-ooarse  to  laying  oat 
plans  for  drainage  and  sewerage. 

These  requests  reach  the  central  office  in  various  ways.     Com- 

f)laint  is  occasionally  made  to  the  board  of  health  of  a  town,  vil- 
age  or  city,  in  regard  to  certam  nuisances  which  are  desired  abated, 
to  do  which  involves  drainage  or  sewerage  in  a  greater  or  less  extent. 
The  local  board  appeals  for  counsel,  and  the  State  board  sends  a 
trusted  expert  to  render  the  necessary  assistance.     Sometimes  com- 

f)laint  is  made  direct  from  the  sufferers,  on  the  ground  that  their 
ocal  health  authorities  pay  no  attention  to  their  appeals ;  sometimes 
they  reach  the  office  in  the  shape  of  a  reference  from  the  Governor, 
under  section  eight  of  the  organic  law  of  the  State  Board  of  Health. 
With  each  of  these  kinds  of  complaints  the  Board  has  had  to  deal 
daring  the  past  year. 

The  town  of  Brighton,  Monroe  county,  through  its  board  of 
health,  and  other  citizens,  appealed  to  the  Governor  to  direct  the 
State  Board  to  examine  into  and  report  upon  the  defilement  of 
Thomas  creek  by  the  city  of  Rochester  discharging  into  it  the  con- 
tents of  two  outlet  sewers.  As  the  question  at  issue  involved  the 
settlement  of  a  sewerage  system  for  a  large  section  of  the  city, 
which  required  time  and  thought ;  and,  as  on  the  other  hand,  the 
danger  to  the  public  health  was  such  as  to  call  for  immediate  action, 
a  method  of  temporary  relief  was  devised,  pending  the  adoption  of 
a  more  permanent  remedy. 

The  town  of  Saratoga  Springs  was  similarly  suffering  from  the 
discharge  of  the  village  sewage  onto  the  township,  defiling  a  little 
brook  formerly  fed  with  storm  water.  After  persistent  pressure 
upon  the  town  board  of  health  of  Saratoga  Springs,  it  forced  the 
sewer  commissioners  of  the  village  to  let  a  contract  for  carrying 
the  sewer  sufficiently  far  to  find  outlet  where  it  would  no  longer 
cause  a  nuisance  to  the  town. 

The  village  of  Fulton  having  obtained  legislation  to  enable  it  to 
construct  a  system  oi  sewerage  and  drainage,  asked  the  counsel  of 
the  Board  in  the  matter.  The  aid  sought  was  given,  and  a  compe- 
tent engineer  sent,  whose  report  is  given  in  the  appended  papers. 
^^From  residents  along  the  course  of  the  Piscawan  creek,  Troy, 
came  an  urgent  appeal  for  relief.     What  had  originally   been  a 
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water-course,  had  become,  through  diversion,  deprived  of  its  storm 
water,  while  the  residents  along  its  course  had  generally  utilized  it 
as  an  outlet  tor  the  sewage  and  general  wastes  of  houses.  Fevers 
and  zymotic  diseases  generally  were  rife  in  the  vicinity,  and  decisive 
action  was  called  tor.  The  board  of  health  of  Troy  was  convened 
and  advised  of  the  necessity  of  ordering  a  drain  built  for  the  accom- 
modation of  the  people  living  along  tliis  line,  after  which  the  Pis- 
cawan  creek  should  be  properly  cleansed  and  filled  up.  This  action 
has  been  taken  by  the  board  of  health  of  Troy,  and  a  satisfactory 
adjustment  of  the  difliculty  arrived  at. 

At  Ilorseheads,  complaint  was  made  of  the  drain  built  by  the 
Superintendent  ot  Public  Works,  under  plans  prepared  by  the 
State  Board  of  Health.  The  report  of  Mr.  Wilson  shows  conclu- 
sively that  the  work  of  the  State  was  exceptionally  good,  and  that 
the  nuisance  has  been  created  by  the  village  itself. 

Under  a  law  ])assed  at  the  last  Legislature,  the  abatement  of  a 
nuisance  along  the  abandoned  canal  at  Corning  was  ordered,  tlie 
work  to  be  done  by  the  Superintendent  of  Public  Works  upon 
plans  approved  by  the  State  Board  of  Health.  The  Superintendent 
prepared  plans  and  submitted  them  to  this  Board  for  approval. 
Engineer  Wilson  was  sent  to  look  the  ground  over,  and  upon  hii 
report  the  plans  were  at  once  approved. 

At  Attica,  a  nuisance  was  complained  ot  by  one  of  its  citizens, 
which  had  been  the  cause  of  disease  in  his  family.  A  pure  stream 
of  water  originally  flowed  through  his  property,  and  this  had  been 
made  the  convenient  receptacle  for  the  discharge  of  the  sewage 
from  houses  higher  up  the  stream.  No  properly  organized  board 
of  health  being  in  existence,  appeal  was  made  to  this  office.  The 
board  of  health  has  been  advised  to  organize,  pending  which  it  has 
leaked  out  that  the  party  who  is  actually  sufi^ering  from  the  wrong- 
ful acts  of  others  is  asked  to  abate  nuisances  created  by  his  neign- 
bors.     The  matter  is  now  under  advisement. 

At  Perry,  a  nuisance  is  suffered  by  reason  of  the  discharge  of  mill 
wastes  into  Silver  lake.  Certain  hypothetical  questions  were  asked 
this  Board  which  it  was  unwilling  to  ans^ver  without  proper  expert 
examination  of  the  locality.  The  board  of  health  of  Perry,  in 
accordance  with  a  well-defined  policy,  was  asked  to  defray  this  part 
of  the  expense,  but  as  no  offer  has  been  received,  the  matter  remains 
in  statu  qico. 

At  Southampton,  a  swamp  nuisance  was  maintained  through  a 
lack  of  appreciation  of  its  injurious  character  on  the  part  of  some. 
An  earnst  request  was  made  tor  an  inspection  by  the  State  Board, 
coupled  with  an  offer  to  defray  expenses.  This  was  responded  to, 
and  the  result  is  given  hereafter. 

Other  nuisances  requiring  drainage  remedies  are  also  reported 
in  this  section. 
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NUISANCE  IN  THE  TOWN  OF  BRIGHTON,  MONROE 

COUNTY. 

The  following  petitions  were,  on  August  2,  1886,  referred  to  the 
Stale  Board  of  Health  for  action  by  the  governor  : 

To  Hon.  David  B.  Hill,  Governor  of  the  State  of  New  York: 

The  undersigned*  residents  of  the  town  of  Brighton,  county  of 
Monroe,  State  of  New  York,  beg  leave  to  call  your  attention  to 
certain  things  which,  in  their  judgment,  constitute  a  nuisance 
affecting  the  health  and  security  of  the  inhabitants  of  the  town  of 
Brighton,  viz. :  That  running  through  the  town  of  Brighton  is  a 
stream  of  water  known  as  Thomas  creek ;  that  until  within  a  few 
years  said  stream  was  a  pure  and  wholesome  stream  of  water ;  that 
since  the  construction  of  water-works  in  the  city  of  Rochester,  in 
1876,  the  sewage  from  a  large  and  thickly  settled  portion  of  said 
city  is  discharged  into  said  stream,  thereby  polluting  the  same  and 
endangering  the  health  of  the  inhabitants  ot  a  portion  of  said  town 
of  Brighton  ;  that  the  board  of  health  of  Brighton,  nearly  two 
years  ago,  did  commence  an  action  in  the  Supreme  Court  for  the 
purpose  of  restraining  the  said  city  of  Rochester  from  continuing 
said  nuisance ;  that  tlie  court  has  declared  the  complaint  established, 
and  the  relief  asked  for  necessary,  but  denied  the  injunction  asked 
for  on  the  ground  that  the  board  of  health  had  no  authority  to 
bring  said  action ;  that  the  discharge  of  excrement  at  the  time  of 
this  trial,  as  estimated  by  Byron  HoUey,  a  member  of  the  execu- 
tive board  of  Rochester,  was  3,654  pounds  daily ;  that  it  has  been 
and  is  increasing  to  such  an  extent  that  some  remedy  should  be 
found  at  once ;  the  local  board  of  health  has  failed  to  procure  the 
abatement  of  this  nuisance,  and  that  the  same  is,  in  their  judgment, 
a  proper  subject  for  examination  by  the  State  Board  of  Health, 
nnder  the  requisition  of  your  excellency  pursuant  to  the  act  of  the 
L^islatnre,  known  as  chapter  322,  Laws  of  1880,  section  8. 

Your  petitioners  respectfully  ask  that  your  excellency  require 
such  examination. 

Dated,  April  22,  1886. 

K.  A.  HuGHsoN,  Supervisor^  J.  P.  Wheelek, 

Ghas.  H.  Gorham,  Bknj'n  Wing, 

W.  J.  Babcook,  J.  D.  Shelmire, 

S.  M.  CoRwiN,  Stephen  B.  Wing, 

John  E.  Barnum,  S.  Hatch  Gould, 

F.  E.  SwiFf,  Wm.  M.  Parsons, 

William  Hiokox,  James  M.  Edmunds, 
B.  W.  Fassett,  Pree,Brighton  Vil,  M.  D.  Phillips, 

W.  A.   SORNBORGER,  T.  C.  WiLSON, 

Wm.  H.  Jones,  J.  S.  Nash, 
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John  T.  Caley,  Abraham  Fabmbn, 

Jacob  Lindsay,  David  Wing, 

Thomas  A.  Brown,  Thomas  E.  Blossom, 

Elisha  Y.  Blossom,  James  Palmer, 

A.  Bhokwith,  Geo.  A.  Weiss, 

John  Shields,  S.  Watson, 

H.  A.  Lyon,  Fbbderiok  Robsob, 

John  D.  Wolf,  Pieteb  Bbaal, 
John  Miller, 

and  eighteen  others. 

A  similar  petitiou  was  forwarded  from  residents  of  Rochester, 
and  signed  by  : 

C.  R.  Parsons,  Mayor,  Geo.  Raines, 

H.  S.  Gbeknlkaf,  W.  Pubcell, 

Ellw ANGER  &  Barry,  P.  Barry, 

Wm.  Aug.  Water,  T.  J.  Sullivan. 


State  Board  of  Health  of  New  York.  ) 
Albany,  August  31,  1886.  \ 

To  the  Hon.  David  B.  Hill,  Governor  State  of  New  York: 

Sir. — In  regard  to  the  matter  of  a  naisance  in  the  town  of 
Brighton,  Monroe  county,  caused  by  the  city  of  Rochester  empty- 
ing a  part  of  its  sewage  into  a  stream  known  as  Thomas  creek, 
running  through  the  said  town,  and  a  nuisance  being  thereby 
created  dangerous  to  the  public  health,  the  matter  having  been 
referred  by  your  excellency  to  this  office  for  such  action  as  might 
be  called  for  under  section  8,  chapter  322,  Laws  1880,  I  have  the 
honor,  by  direction  ot  the  State  Board  of  Health,  to  report  as  follows: 

On  Wednesday,  August  eighteenth,  I  visited  Rochester  and,  in 
company  with  Dr.  E.  M.  Moore,  President  of  the  State  Board  ot 
Health,  and  Mr.  Carman,  the  Assistant  Secretary,  met  with  the 
Mayor  of  Rochester,  the  Hon.  C.  R.  Parsons,  and  Mr.  Emil 
Kuichling,  C.  E.,  a  member  of  the  Executive  Board  of  the  city,  on 
the  part  of  the  city,  and  Hon.  Walter  Hubbell,  counsel;  Messrs. 
K.  A.  Hughson,  Supervisor;  E.  Lyon,  W.  W.  Chapin,  Benjamin 
Wing  and  others,  representing  the  town  of  Brighton. 

After  hearing  statements  as  to  the  nature  of  the  nuisance  com- 
plained of,  in  the  afternoon  of  the  same  day,  in  company  with 
Messrs.  Kuichling,  Chapin,  Chapman,  Lyon,  Hughson,  Hubbell 
and  Carman,  I  visited  the  localities  where  the  nuisance  existed. 

On  Monroe  avenue,  at  a  place  called  Nichols  Park,  the  sewer 
opens  into  an  open  ditch  which  runs  in  a  curved  direction  south- 
easterly about  a  quarter  of  a  mile,  where  it  empties  into  Thomas 
creek,  thence  running  about  three-quarters  of  a  mile  in  a  direction 
a  little  south  of  east,  alongside  ot  the  Erie  canal,  and  from  there 
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tnrniDg  north-east,  the  stream  goes  about  a  short  half  mile  to  the 
New  York  Central  Railroad,  and  from  there,  following  a  winding 
course,  generally  north-east,  the  stream  runs  about  a  mile  and  a-half 
in  a  straight  line  to  the  point  where  it  empties  into  Irondeqnoit  bay. 

Before  crossing  under  the  New  York  Central  Kailroad  it  flows 
through  two  ponds,  one  on  the  place  of  Mr.  Chapin  and  the  other 
owned  by  Mr.  Chapman.  Beyond  the  railroad  it  enters  a  glen,  in 
which  is  another  pond  owned  by  a  Mr.  Palmer.  Where  the  stream 
crosses  the  railroad  it  is  joined  by  a  ditch  alongside  the  embank- 
ment, which  ditch  carries  the  sewage  emptied  into  it  at  a  point 
about  one-half  a  mile  north-west,  from  the  sewers  ot  East  and  Jpark 
avenues. 

For  the  whole  course  of  the  ditches  and  stream,  from  where  the 
sewers  discharge  into  them  to  the  pond  on  Mr.  Palmer's  land, 
the  presence  of  raw  sewage  could  be  distinctly  seen  and  foul  odors 
and  gases  were  present.  The  ponds  on  Mr.  Chapin's,  Mr.  Chap- 
man's  and  Mr.  Palmer's  land  have  become  large  cess-pools  of 
raw  sewage,  covered  more  or  less  with  a  heavy,  thick  scum. 
Mr.  Chapin's  pond  is  a  natural  hollow  in  rock,  seven  feet  deep,  and 
was  only  ornamental.  It  is  within  fifty  feet  of  the  house,  which 
had  to  be  abandoned  on  account  of  the  odors.  The  pond  is  about 
seven  feet  deep,  and  is  now  a  cess-pool  filled  with  raw  sewage. 
Mr.  Chapman,  whose  pond  is  much  larger,  used  to  cut  and  sell  ice 
therefrom.  It  is  now  in  the  same  condition  as  that  of  Mr.  Chapin. 
Mr.  Palmer's  pond  was  used  for  mill  power,  but  the  mill  has  had 
to  be  abandoned,  the  pond  being  but  a  cesspool,  and  at  the  time  of 
visitation  entirely  covered  with  a  heavy  green  scum,  hiding  the 
water  completely.    • 

The  board  of  health  of  Brighton  brought  an  action  against  the 
city  of  Rochester,  to  compel  the  city  to  abate  the  nuisance.  The 
decision  of  the  Supreme  Court,  Mr.  Justice  Rumsey,  found  as  a 
question  of  fact  '^  that  the  constant  flow  of  sewage  through  said 
town  into  Thomas  creek,  and  down  said  creek,  across  the  town  of 
Brighton,  has  polluted  the  waters  of  said  creek,  and  rendered  them 
filthy  and  unwholesome,  and  caused  it  to  emit  foul  and  unwholesome 
odors,  and  that  such  sewage  is  largely  deposited  on  the  banks  of  said 
creek,  and  by  reason  thereof  the  waters  and  the  bed  thereof  have 
become  unwholesome  and  dangerous  to  the  public  health,  and  that 
such  condition  of  affairs  existed  before  the  Ist  day  of  August,  1884," 
and  as  a  question  of  law,  '^  that  the  said  plaintiflfs,  as  a  board  of 
health,  have  no  power  or  authority  to  pass  or  make  any  orders  or 
regulations  for  the  suppression  or  removal  of  any  nuisances  created 
by  the  city  of  Rochester,  within  the  limits  of  said  city."  The 
honorable  justice  supported  appeal  to  your  excellency  for  action 
under  the  law  of  1880. 

The  decision  quoted  above  was  affirmed  in  General  Term,  Jahu- 
ary,  1888,  and  is  now  before  the  Court  of  Appeals. 
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There  is  no  question  as  to  the  existence  of  a  nuisance,  dafigerons 
and  threatening  to  the  public  health,  and  one  that  needs  prompt 
and  efficient  measures  for  its  relief.  The  condition  of  the  ditches, 
streams  and  ponds  is  such  as  to  require  immediate  attention. 
Sickness  has  already  been  created  by  this  insanitary  state,  and 
more  may  be  expected. 

To  folly  and  permanently  remedy  the  present  condition  of 
Thomas  creek  is  a  problem  requiring  much  study  and  calculation. 
It  will  entail  a  plan  of  sewerage  and  intercepting  eewers,  with 
plans  for  sewage  disposal,  which  cannot,  in  justice  to  the  city  of 
Kocbester,  be  hastily  decided  upon.  Temporary  relief  may,  how- 
ever, be  had  at  but  comparatively  small  expense  and  in  a  fairly 
short  time. 

I  respectfully  request  your  excellency's  attention  to  the  inclosed 
map.  Marked  in  red,  are  the  sewers  in  Park  and  East  avenues, 
joined  together  by  a  sewer  in  Culver  street,  which  empties  into  the 
railroad  ditch  at ''C."  The  ditch  then  runs  south-east  to  "D" 
where  it  joins  Thomas  creek.  If  at  "A"  where  Thomas  creek 
crosses  Culver  street  alongside  of  the  Erie  canal,  a  drain  be  made  to 
connect  with  the  drain  at  the  end  ot  Park  avenue,  it  will  relieve 
Thomas  creek  of  all  the  sewage  from  Monroe  avenue  sewer,  and 
transfer  that  to  the  railroad  ditch  at  "  C."  To  relieve  the  con- 
dition of  Thomas  creek  after  this  combined  sewage  fronoi  Monroe, 
Park  and  East  avenues  enters  into  it,  disinfection  could  be  had  by 
means  of  manganate  of  soda  and  sulphuric  acid  which  would  de- 
odorize the  sewage  and  render  it  less  harmful  than  at  present. 

This  plan  would  take  away  the  sewage  from  Messrs.  Chapin  and 
Chapman's  ponds,  which  could  be  cleaned  out,  and  the  stream 
allowed  to  resume  its  original  bed  through  them,  as  the  water  will 
still  be  more  or  less  impure  from  surface  washings,  and  should  not 
be  used  for  potable  or  culinary  usages,  nor  should  ice  be  cut  from 
it.  Mr.  Palmer's  pond  (not  shown  on  the  map)  could  also  be 
allowed  to  run  off,  the  dam  being  open  for  such  purpose.  The  city 
of  Rochester  could  purchase  of  Mr.  Palmer  his  water  right  until 
such  time  as  permanent  drainage  could  be  established. 

This  plan  was  submitted  to  both  parties  and  agreed  to  as  the 
best  remedy  that  could  be  had  for  the  present.  Measures  looking 
to  permanent  relief  should  be  at  once  taken  by  the  city  of 
Rochester. 

It  is,  therefore,  respectfully  recommended  for  your  excellency's 
approval  and  order : 

I.  That  the  city  of  Rochester  construct  a  drain,  of  twelve  inch 
vitrified  drain  tile  from  Thomas  creek  where  it  crosses  Culver 
street  near  the  Erie  canal,  to  the  drain  already  laid  in  said  street 
and  Park  avenue,  for  the  purpose  of  receiving  into  said  Culver 
street  drain  all  the  sewage  now  emptied  by  the  Monroe  avenue 
sewer  into  Thomas  creek. 
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II.  That  DO  other  eewers  or  drains  be  allowed  to  discharge  their 
contents  into  Thomas  creek  at  any  point  between  the  point  of 
crossing  of  said  creek  of  Culver  street  near  the  Erie  canal,  and  the 
tracks  of  the  New  York  Central  and  Hudson  River  Kailroad. 

III.  That  proper  works  be  erected  for  the  pnrpose  of  disin- 
fecting the  sewage,  as  near  the  discharge  pipe  of  the  Culver  street 
drain  at  the  New  York  Central  and  Hndson  Biver  Kailroad  tracks 
as  may  be  practical. 

IV.  That  the  city  of  Rochester  employ  suitable  person  or  persons 
for  the  express  purpose  of  preparing  some  plan  or  plans  by  which 
permanent  and  proper  drainage  may  be  had  for  the  city,  and  plan 
or  plans  for  the  proper  disposal  of  the  sewage,  and  that  this  action 
on  the  part  of  said  city  be  taken  immediately. 

Y.  That  if  it  is  considered  best,  in  order  to  insure  the  rapid  and 
more  thorough  completion  of  such  work,  the  said  permanent 
drainage  of  the  city,  that  the  Legislature  be  asked  to  pass  such  law 
or  laws  as  may  be  necessary  to  create  a  commission,  to  be  known 
as  the  commission  on  drainage,  said  conimission  to  have  all  neces- 
sary powers  granted  to  it  that  may  be  called  for  in  the  prosecul;ion 
of  the  work. 

YI.  That  the  board  of  health  of  Brighton  be  directed  to  cause 
the  ponds  on  the  property  of  Mr.  Chapin  and  Mr.  Chapman  to  be 
cleaned,  the  dams  to  be  opened,  that  Thomas  creek  may  resume 
its  natural  channel.  And  that  the  same  be  done  to  the  pond  on  the 
property  of  Mr.  Palmer. 

I  have  the  honor  to  remain,  sir. 

Your  obedient  servant  to  command, 

LEWIS  BALCH, 
Secretary  State  Bowrd  of  Health. 
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State  of  New  York,  i 

ExEcuTivK  Chamber.  ) 
To  whom  it  may  concern  : 

Whereas^  A  complaint  having  been  made  to  me  of  the  existence 
of  a  nuisance  in  the  town  of  Brighton,  county  of  Monroe,  caused 
by  the  emptying  by  tlie  city  of  Rochester  of  a  part  of  its  sewage 
into  a  stream  known  as  Thomas  creek,  running  through  said 
town  of  Brighton,  and  which  complaint  was  by  me  referred  to 
the  State  Board  of  Health,  pursuant  to  law;  and 

WhereaSy  The  State  Board  of  Health  having  found  and  certified 
that  the  matters  and  things  as  complained  to  exist,  and  having 
declared  the  same  to  be  a  public  nuisance,  dangerous  to  the  public 
health ; 

iVW,  therefore^  It  is  hereby  ordered  that  the  mayor  and  common 
council  of  the  city  of  Rochester  do  or  cause  to  have  done  without 
delay,  the  things  following,  to  !^it: 

I.  To  construct  a  drain  of  twelve  (12)  inch  vitrified  drain  tile 
from  Thomas  creek  where  it  crosses  Culver  street  near  the  Erie 
canal,  to  the  drain  already  laid  in  said  street  and  Park  avenue,  for 
the  purpose  of  receiving  into  said  Culver  street  drain  all  the 
sewage  now  emptied  by  the  Monroe  avenue  sewer  into  Thomas 
creek. 

II.  To  provide  that  no  other  sewers  or  drains  be  allowed  to 
discharge  their  contents  into  Thomas  creek  at  any  point  between 
the  point  of  crossing  of  said  creek  at  Culver  street,  near  the  Erie 
canal,  and  the  tracks  of  the  New  York  Central  and  Hudson  River 
Railroad. 

III.  To  provide  proper  measures  for  the  purpose  of  disinfecting 
the  sewage  as  near  the  discharge  pipe  of  the  Culver  street  drain  at 
the  New  York  Central  and  Hudson  River  Railroad  tracks  as  may 
be  practicable. 

It  is  hereby  further  ordered  that  the  board  of  health  of  the  town 
of  Brighton  cause,  without  delay,  the  ponds  on  the  properties  of 
Mr.  Cnapin  and  Mr.  Chapman  to  be  cleaned  and  the  dams  to  be 
opened  that  Thomas  creek  may  resume  its  natural  channel,  and 
that  the  same  be  done  with  the  pond  on  the  property  of  Mr. 
Palmer. 

Given  under  my  hand  and  the  privy  seal  of  the  State,  at  the 
Capitol,    in    the    city  of    Albany,   this    20th  day  of 
[l.  8.]     September,  in  the  year  of  our  Lord  one  thousand  eight 
hundred  and  eighty-six. 

DAVID  B.  HILL. 
By  the  Governor. 

William  G.   Riok, 

Private  Secretai^ 
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SEWERAGE  NUISANCE,   GREENE,  CHENANGO 

COUNTY. 

Lewis  Balch,  M.  D.,  Secretary  State  Board  of  Eealih^  of  New 
Torkj  Capitoly  Albany^  Jv.  T : 

Sir. —  Under  your  direction,  and  in  accordance  with  the  request 
of  J.  M.  Johnson,  M.  D.,  health  officer  of  the  village  and  town 
of  Greene,  Chenango  county,  New  York,  I  have  made  a  carefnl 
examination  of  the  village  of  Greene  and  of  its  environment,  and 
have  now  the  honor  to  submit  thereon  the  following 

Repoki. 

The  village  of  Greene,  Chenango  county,  New  York,  lies  upon  a 
bed  of  gravel  of  an  average  thickness  of  about  six  fee^,  and  over- 
lying a  bed  of  hard  blue  clay  of  unknown  thickness.     The  entire 
drainage  of  the  village  is  conducted  into  privy  pits,  cesspools,  etc, 
all  dug  in  the  gravel.     The   Chenango   river  flows  through  the 
eastern  part  of  the  village,  having  an  approximate  north  and  sooth 
course.     At  a  point  indicated  on  the  map  accompanying  this  report 
there  is  a  dam  about  five  feet  high  that  sets  the  water  back  for  a 
distance  of  nearly  two  miles.     At  the  time  of  my  visit  the  water 
above  the  dam  had  no  appreciable  current.     The  water  supply  it 
at  present  chiefly  obtained  from  two  small  reservoirs  located  on  the 
hillside  west  of  the  village  and  maintained  at  private  cost.  Ther^  are 
also  several  wells  in  use,  and  formerely  the  entire  supply  was  obtained 
from  this  source.     The  ground  in  the  village  is  almost  honey-combed 
with  privy-pits,  both  old  and  recent ;  the  custom  having  prevailed 
to  a  large  extent  of  using  a  pit  until  full  and  then  moving  the 
privy  structure  over  a  new  hole  dug  in  the  ground,  and  covering 
over  the  old  one.     This  process  has  been  carried  on  to  such  an 
extent  that  in  some  places  over  fifty  per  cent  of  the  yard  area  is 
thus  occupied.     This  condition  is  necessarily  dangerous  to  health 
and  renders  the  water  drawn  from  the  gravel  very  suspicious,  to  say 
the  least.     In  a  verbal  report  to  the  trustees  of  the  village  the 
adoption  of  a  system  of  sewerage  was  urged,  and,  in  the  spirit  of 
the  letter  of  instructions  from  the  secretary  of  the  State  Board  of 
Health  to  the  health  officer  of  Greene,  I  recommended  that,  in  the 
event  of  its  being  impracticable,  to  completely  sewer  the  village  at 
present,  whatever  work  should  be  done  now  might  be  carried  oat 
as  a  part  of  a  general  system  of  sewers.     By  actual  leveling  I  determ- 
ined the  (approximate)  absolute  grades  of  all  the  streets  and  the 
elevation  of  all  street  intersections,  and  upon  these  and  other  data 
designed  the  system  shown  in  the  map  appended  to  this  report. 
The  board  of  trustees  of  the  village,  deeming  the  matter  urgent, 
decided  to  go  on  and  construct  a  part  of  the  system^  viz.:  The 
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sewer  in   Genesee  street,  Monell  street  and  thence  to  the  ontfall. 
I  venture  to  recommend  to  the  State  Board  of  Health  that  this 

■ 

procedure  be  approved. 

The  System. 

I  respectfully  recommend  the  separate  system,  using  small  vitri- 
fied tile  for  the  sewage  proper  and  conducting  storm  water  on  the 
surface  in  gutters.  In  proportioning  the  sizes  of  pipes,  regard  has 
been  had  not  only  to  present  requirements  of  population,  but  also 
to  the  direction  and  magnitude  of  growth  of  the  place.  In  the 
matter  of  apportioning  the  expense  of  construction,  the  following 
plan  was  suggested  to  the  Trustees  upon  request  of  one  of  the 
Board : 

First.  The  property  on  both  sides  of  a  given  street  to  paj  the 
cost  of  a  sewer  just  sufficient  for  that  street  considered  as  independ- 
ent of  the  system. 

Second.  The  corporation  to  be  charged  with  difference  in  cost 
between  the  sewer  as  described  in  (1)  and  the  sewer  actually 
required  as  part  of  the  system. 

Third.  The  cost  of  the  out-fall  and  connection  to  be  borne  by 
the  corporation. 

This  plan  is  certainly  open  to  some  criticism,  but  is  believed  to 
be  approximately  fair,  ana  is  certainly  simple.  A  man-hole  is  to  be 
constructed  at  nearly  every  change  of  direction.  (Drawing  and 
description  of  man-hole  are  appended.)  An  automatic  flush-tank 
(Field's),  discharging  from  fifty  to  100  gallons,  according  to  loca- 
tion, is  to  be  placed  at  each  important  ^'  dead  end."  On  the  map 
the  man-holes  are  designated  by  double  circles  and  the  flush -tanks 
by  single  circles. 

Sewage  Disposal. 

As  a  general  rule,  sewage  should  not  be  discharged  into  a  river; 
still  there  are  circumstances  that  so  modify  this  rule  as  to  practi- 
cally reverse  it,  and  such,  I  believe,  to  be  the  case  at  Greene.  The 
place  is  so  small  (1,200  inhabitants)  that  the  sewage  will  be 
enormously  diluted  in  the  Chenango  river,  even  during  the  summer 
season  when  the  water  is  at  its  lowest  level,  and  although  it  would, 
in  spite  of  this  dilution,  pollute  the  water  enough  to  render  it  unfit 
for  general  drinking  purposes,  yet,  on  the  other  hand,  the  river  is 
not  used  as  a  source  of  drinking  anywhere  between  Norwich  and 
Binghamton,  where  it  joins  the  Susquehanna  river.  Again,  any 
system  of  chemical  or  mechanical' treatment  would  require  a  pump- 
ing plant,  together  with  receiving  and  settling  basins,  or  tanks,  the 
whole  representing  an  outlay  of  money  that  would  effectually  and 
indefinitely  postpone  the  introduction  of  any  system  of  sewers  in 
the  place.  For  these  and  other  reasons  I  respectfully  submit  that 
the  only  feasible  method  of  disposing  of  the  sewage  is  to  conduct  it 
into,  the  Chenango  river  below  the  dam,  and  below  the  usual  bar 
formed  by  the  dam,  that  is  as  shown  on  the  appended  map. 


364 


Annual  Report  of  the 


In  conclnding  this  part  of  the  report,  I  respectfnljy  recommend 
that  the  trustees  of  Greene,  Chenango  county,  N.  i .,  be  adTieed 
to  adopt  the  system  of  sewers,  man-holes  and  flush-tanks  as  herein  set 
forth  and  as  represented  on  accompanying  map,  and  that  they  be 
advised  to  require  that  the  old  cesspools  and  privy-pits  be  cleaned 
out  and  filled  with  fresh,  clean  earth  as  fast  as  the  sewers  are 
extended  through  the  districts  where  the  cesspools,  etc.,  are  foond. 

Inspection  of  School  Buildings. 

In  accordance  with  the  request  of  the  Health  Officer,  I  made  an 
inspection  of  the  two  school  buildings  in  Greene  and  found  the 
following  state  of  aflairs:  There  are  two  school  buildings,  etandinf^ 
side  by  side  on  Monell  street,  one  of  which  is  an  old  building 
occupied  by  the  intermediate  and  grammar  departments,  atad  the 
other  a  new  building  occupied  by  the  primary  department  Both 
are  frame  buildings.  The  grounds,  altliongh  rather  small,  are  very 
pleasantly  situated  on  the  banks  of  the  river.  The  following  table 
gives  the  principal  numerical  data  of  both  schools : 


DATA. 


Dimen»ioD8  of  room 

Number  of  pnpils 

Floor  area 

Volame  of  air  per  popll 

Floor  area  per  papil 

Qla9»  area 

Ratio  of  glaes  to  floor 

Size  of  window 

Top  of  wiadow  to  ceiling 

Heated  by 

Ventilatoro,  namber  and  locat*n 

Size  of  ventilator 

Air  changes  once  in  * 


Primary  room 
No.  1.    (Fig.  1.) 


VIM  ft.  X  27H 
ft  X  10  ft. 
86 

470  square  feet 
180  cubic  feet. 
18  square  feet. 
72  i*quare  feet. 
1:6 

8  ft.  X  6  ft. 
15  inches. 
Heater. 
1  •  floor. 
6  in.  X  10  in. 
9.12  hours. 


Primary  room 
No.  2.    (Fig.  2.) 


21ft.6in.x27^ 

ft.  X  10  ft. 
50 

688.6  square  ft. 
117  cubic  leet. 
11.7  square  ft. 
72  square  feet. 
1:8.1. 
8  ft.  X  6  n. 
15  inchtts. 
Heater. 
1;  floor. 
6  in.  X  10  In. 
2.6  hours. 


Qrammar  room 
(Fig.  8.) 


29U  ft  X  89  7-12 
f  t  X  10  54S  ft 
64 

1155.6  sq.  ft 
194.9  cubic  ft 
18  square  feet 
105.6  square  ft 
1 :  10.8. 

8^  f t.  X  6^  ft 
Itincbes. 
Stove. 
2;  ceilioflT. 
12  in.  xlStn. 
1.15  honrs.t 


Intermtdiali. 
(Fig.  4.) 


t9Uftx887H 
ft  X  1054  ft 
63 

1091.9  sq.  ML 
187.4  square  ft. 
17.8  square  fu 
105.6  square  ft. 
1:10 

8Hft  xB^fU 
12iDch6S. 
t»love, 
1:  ceiilof. 
12  lux  15  in. 
1.09  boors. 


*  Velocity  assumed,  2.5  feet  per  second,    t  If  both  ventilators  are  equally  efBdent;  probably 
one  only  is  operative  at  any  one  time,  malciug  the  changes  of  air  once  iu  2.8  hours. 

The  accepted  standards  regarding  the  above  (derived)  data  are 
as  follows : 

Volume  of  air  per  pupil 210  en.  ft 

Floor  area  per  pupil 15  sq.  ft. 

Ratio  of  glass  to  floor 1:5 

'       Primary  School  (new)  Room  1  (Fig.  1). 

As  will  be  seen  from  the  plan  (Fig.  1),  the  arrangement  of  the 
windows  in  this  room  is  very  faulty,  by  reason  of  the  cross  lights. 
The  table  shows  that  the  amount  of  light  is  a  little  deficient,  even 
regarding  all  the  windows  as  equally  eflScient ;  while,  as  a  matter 
of  fact,  one  of  the  rear  windows  is  but  a  few  feet  from  an  unpainted 
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shed  or  barn,  which  of  oonrse  cuts  off  the  greater  part  of  the  light 
otherwise  entering  by  this  opening. 

The  hot  air  and  ventilating  registers  are  properly  placed  for 
yentilation,  although  greater  efficiency  would  result  if  the  hot  air 
register  were  in  the  side  wall  near  the  ceiling.  The  ventilating 
register  is  absurdly  small,  as  is  the  flue ;  this  latter  is  built  along- 
side the  smoke  flue  from  the  furnace.  In  fact,  the  ventilating 
apparatus  is  an  excellent  system  in  miniature^  but  quite  incapable 
of  serving  the  purpose  for  which  it  was  designed.  In  calculating 
the  work  of  the  apparatus  I  have  taken  six-tenths  of  the  nomimu 
aperture  of  the  register  for  the  actual  aperture,  and  have  taken 
fitly  per  cent  of  the  velocity  due  to  the  light  and  probable  temper- 
ature of  this  flae  —  the  loss  being  due  to  friction  (the  inside  of  the 
flue  is  rough  and  rectangular  in  section,  and  exhibits  one  right-angled 
bend). 

'.The  floor  area  is  eighty-seven  per  cent  of  the  minimum  standard 
allowed  by  the  great  majority  of  sanitary  experts,  while  the  volume 
of  air  per  pupil  is  but  sixty-two  per  cent  of  what  is  required.  This 
condition,  taken  in  connection  with  the  insufficiency  ot  the  ventilat- 
ing apparatus,  is  decidedly  unfortunate,  since,  in  order  to  keep  the 
air  free  from  annoying  odor,  recourse  must  be  had  to  opening  win- 
dows—  a  fruitful  source  of  ^' colds,"  with  their  disagreeable  and 
sometimes  serious  sequels. 

Primary,  Room  2  (Fig.  2). 

The  same  amount  ot  light  is  furnished  this  room  as  the  one  just 
described,  although  it  is  considerably  larger.  The  amount  ot  win- 
dow surface  is  61.7  per  cent  of  what  is  required.  The  arrangement 
of  windows  is  practically  the  same  as  in  No.  1,  and,  of  course, 
equally  faulty. 

The  heating  and  ventilating  apparatus  is  precisely  the  same  as  in 
No.  1. 

The  floor  area  is  78.5  per  cent  of  the  standard,  and  the  volume 
of  air  per  pupil  is  but  55.7  per  cent  ot  the  standard. 

It  is  greatly  to  be  regretted  that  in  constructing  this  new  build- 
ing the  architect's  plans  were  not  submitted  to  some  competent 
sanitary  authority,  who  would  have  suggested  such  changes  as 
would  make  the  greater  part  of  this  report  unnecessary  —  changes, 
too,  that  would  not  have  considerably  increased  the  cost  of  con- 
struction. Very  little  can  be  done  now  to  better  this  building.  I 
would  respectfully  suggest  that  the  shed,  or  barn,  referred  to  as 
obstructing  the  light  in  room  1,  be  acquired  and  torn  down,  or 
else  remove  I.  The  little  registers  to  the  ventilating  flues  might 
advantageously  be  removed  and  larger  ones  inserted.  The  teachers 
in  each  room  will,  however,  have  to  flush  the  room  at  recess,  before 
and  after  school  by  opening  windows  wide. 
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Gbammab  Depabtment  (Fig.  3). 

This  is  an  old  buildiDg,  rather  dilapidated  and  bnt  poorly 
answering  the  modern  requirements  of  a  school.  The  arrangement 
of  windows  in  this  room  is  very  good  indeed,  but  the  amount  of 
glass  surface  is  sadly  deficient,  being  but  48.5  per  cent  of  the 
standard. 

The  room  is  heated  by  one  large  stove  placed  in  a  comer,  and 
within  a  little  less  than  three  feet  of  the  nearest  desk.  In  the 
ceiling  there  are  two  rectangular  openings,  withont  registers,  opeD- 
ing  into  the  general  space  above.  I  think  it  probable  that,  if  both 
of  these  openings  be  open,  a  current  of  air  will  rise  through  the 
one  nearest  the  stove  and  that  a  current  of  cool  air  will  descend 
through  the  other  one.  In  any  event,  since  there  is  do  provision 
for  admitting  fresh  air,  and  since  the  ventilators  (?)  do  not  com- 
municate with  the  outer  air,  there  is  really  no  ventilation  at  all, 
and  the  sole  effect  of  the  openings  is  to  diminish  the  heating  effect 
of  the  stove. 

The  floor  area  is  greater  than  is  required,  but  this  is  not  a  fault 
The  ceiling,  however,  is  so  low  that  the  volume  of  air  per  pupil  ii 
but  92.8  per  cent  of  the  standard. 

Intermediate  Department  (Fig.  4). 

This  room  is  in  the  same  building  with  that  last  discussed. 
The  arrangement  of  windows,  while  not  quite  as  good  as  in  the 
grammar  room,  is  very  fair  and  hardly  open  to  criticism.  As  in 
the  last  room  so  here,  the  amount  of  window  surface  is  very  much 
less  than  it  should  be — just  one-halt  of  the  standard. 

The  heating  and  ventilating  appliances  are  the  same  as  in  the 
grammar  room. 

The  floor  area  is  ample  and  the  volume  ot  air  per  pupil  89.2  per 
cent  of  the  standard. 

This  old  building  may  be  repaired,  without  serious  expense,  60 
as  to  be,  sanitarily  considered,  in  excellent  condition.  JBstheti- 
cally,  the  structure  is  very  ugly  whether  viewed  from  without  or 
within,  and  the  changes  now  to  be  suggested  will  not  improve  it 
in  this  respect. 

I  respectfully  suggest  that  the  trustees  be  advised  to  cut  in  three 
more  windows  for  each  room  ;  to  put  in  a  large  furnace,  with 
ample  cold  air  duct,  and  delivering  hot  air  into  the  rooms  about 
eight  feet  above  the  floor;  to  take  the  hot  air  pipes  through 
galvanized  iron  ventilating  flues  (projecting,  necessarily,  into  the 
rooms)  extending  from  floor  to  and  at  least  six  feet  above  roof, 
with  register  at  lowest  point.  The  dimensions  of  furnace,  ducts 
and  register  to  be  properly  proportioned  to  the  rooms.  At  a  some- 
what increased  expense,  steam  heat  might  be  substituted  for  the 
hot  air  furnace  with  much  more  satisfactory  results. 
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Privies. 

The  new  school  (Primary)  has  two  ordinary  privies  in  a  wing  of 
the  8chool  building^  and  the  old  buildin^r  has  two  detached  privies. 
I  hav«  no  hesitation  in  pronouncing  these  as  nuisances.  As  the 
village  proposes  to  lay  a  sewer  through  the  street  on  which  the 
schools  front,  it  will  be  practicable  in  a  very  short  time  to  intro- 
duce a  water  carriage  system  for  the  removal  of  excreta  from  the 
schools.  Accordingly,  I  respectfully  recommendp  that  the  trustees 
be  advised  to  set  up  in  each  school  building  two  latrine  sections, 
with  automatic  supply,  one  tank  serving  each  pair  of  sections. 
Also,  that  the  rooms  in  whiqh  these  latrines  are  placed,  be  heated 
by  a  stove  and  be  well  ventilated. 

Slauqhtbb- House  Nuisances. 

I  take  the  liberty  of  including  in  this  report  a  reference  to  a 
nuisance  of  great  magnitude  —  an  extremely  hlthy  slaughter-house 
standing  close  to  the  public  highway  and  well  within  the  corpora- 
tion. All  of  the  Ofial  and  refuse  are  thrown  into  a  yard  back  of 
the  slaughter-house  itself,  and  is  there  partly  devoured  bv-  a 
number  of  hogs -:- and  all  this  in  plain  sight  from  the  roads.  'The 
health  officer  is  very  desirous  of  abating  this  nuisance,  but  can  not 
do  so  without  the  authority  of  the  State  Board  ot  Health.  I 
certainly  urge  that  the  State  Board  of  Health  take  at  once  whatever 
action  is  required  in  this  matter. 

All  of  which  is  respectfully  submitted, 

RICHARD  PRESCOTT,  M.  E., 

Sanitary  Engineer. 
Albany,  N.  Y.,  SepUmber  22,  1886. 
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REPORT  ON  THE  SEWERAGE  OF  THE  VILLAGE 

OF  FULTON. 

Lewis  Baloh,  M.  D.,  Secreta/ry  State  Board  of  Health  : 

Sib. —  About  the  twentieth  of  May,  the  trustees  of  the  village 
of  Fulton  applied  to  the  State  Board  of  Health  for  advice  and 
assistance  in  the  matter  of  securing  a  plan  for  the  sewerage  of  the 
village,  which  would  meet  all  the  modern  requirements  of  sanitary 
science ;  the  expense  of  the  examination  and  plan  to  be  born  by 
the  village  itself.  On  recommendation  from  tne  State  Board,  the 
trustees,  through  one  of  their  most  energetic  members,  Dr.  Daniel 
Pardee,  sent  for  me  to  make  a  preliminary  examination  and  report 
on  the  cost  of  a  plan  for  sewerage.  I  found  Dr.  Pardee,  village 
trustee  and  health  officer,  deeply  interested  in  the  question  of  the 
sanitary  improvement  of  the  place,  and  in  company  with  him  I 
went  over  the  ground,  and  afterwards  made  such  preliminary 
levelings  as  were  necessary  to  decide  on  the  practicability  of  cer- 
tain sewerage  lines.  The  village  is  beautifully  situated  on  the 
slopes  and  end  of  a  ridge,  lying  parallel  with  the  Oswego  river. 
The  natural  drainage  of  the  surface  is  quite  perfect,  but  in  places 
the  springy  soil  produces  wet  cellars.  The  filth  of  the  village  has 
heretofore  been  disposed  of  in  cess-pools,  saturating  the  soil  about 
the  houses,  but  since  the  introduction  of  a  plentiful  water  supply 
the  evils  of  this  method  of  sewage  disposal,  as  well  as  its  incon- 
veniences, are  felt  by  an  increasing  number  of  the  people,  and  the 
demand  for  good  sewage  for  the  disposal  of  all  polluted  waste 
waters  already  exists  on  many  principal  streets  of  the  village.  In 
some  of  the  streets,  however,  the  people  are  not  yet  sufficiently 
acquainted  with  the  advantages  of  good  drainage  to  desire  it.  As 
no  difficulty  is  experienced  now  from  storm  water,  nature  having 
provided  every  means  for  its  disposal,  it  would  be  extravagant  and 
useless  to  plan  sewers  for  carrying  off'  the  rainfall.  Such  sewers 
being  very  difficult  to  keep  in  a  sanitary  condition.  The  evils 
from  which  the  village  is  suffering  being  merely  wet  cellars  and 
sewage  accumulation,  it  is  evident  that  the  separate  system  was 
best  applicable  to  the  wants  of  Fulton.  And  I  advised  the  board 
of  trustees  that  a  system  of  small  pipe  sewers,  made  of  the  best 
salt-glazed  vitrified  pipe,  and  adapted  in  size  to  carrying  the  sew- 
age and  excesses  of  subsoil  water,  would  best  answer  their  sanitary 
and  economic  purposes.  The  outlines  of  a  plan  were  sketched,  of 
which  the  two  mains  would  be  only  from  ten  to  twelve  inches  in 
diameter,  while  the  branches  need  not  exceed  six. 

The  question  of  an  outlet  was  complicated  somewhat,  by  pass- 
age under  the  canal  and  by  finding  a  point  in  the  river  where  the 
sewage. could  be  discharged  without  causing  any  nuisance  in  the 
time  of  very  low  water.     After  two  days  investigation  of  the  con- 
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ditioDB,  a  meeting  of  the  board  of  trastees  and  of  promiDent  citi- 
zens was  held,  at  which  I  explained  the  nature  of  their  sanitary 
difticnlties  and  of  the  method  of  sewerage  which  was  best  adapted 
to  remedy  them.     By  a  vote  of  the  board  I  was  requested  to  pre- 
pare detailed  plans  and  estimates  for  the  construction  of  a  system 
oi  sewerage  which  should  include  the  greater  part  oi  the  ▼illaee, 
but  tlie  branches  of  which  could   be  built  on  each  street  as  tne 
demand    came    from    the   property   owners.     It   has    heretofore 
been  the  practice  in  the  villages  of  the  State,  when  a  sewer  was 
demanded  by  the  property  owners  on  a  certain  street,  to  build  a 
sewer  to  satisfy  the  wants  of  the  applicants,  but  without  any  refer- 
ence to  the  future  needs  of  other  streets     The  result  has  been 
when  other  streets  that  also  needed  sewering,  and  which  should 
naturally  have  drained  into  the  first  sewered  street,  decided  to 
build  their  sewers,  that  neither  the,  grades  nor  the  size  of  the  first 
sewer  were  adapted  for  receiving  sewage  from  other  parts  of  the 
village,  and  much  sewerage  has  had  to  be  duplicated,  and  much  has 
remained  undone  on  account  of  this  want  of  relation  between  the 
sewers  of  one  street  and  the  sewers  which  should  be  built  in  others. 
For  this  reason  I  advised  the  trustees  of  the  village  of  Fulton  to 
have  a  plan  to  begin  with,  each  member  of  which  would  be  prop- 
erly related  to  every  other  part,  so  that  when  the  whole  was  bum 
it  should  work  together  with  economy  and  efiectiveness.     On  tbii 
advice  they  acted,  and  I  prepared  for  them  complete  plans,  draw- 
ings and  specifications,  for  the  sewerage  of  the  village  by  the 
separate  system  equipped  with  sufficient  tanks,  main-holes,  hand- 
holes,  lamp-holes,  etc.     On  streets  where  there  are  wet  cellars  the 
plan  provides  for  agricultural  drain  tile,  laid  on  both  sides  of  the 
sewer,  with  branches  running  in  the  same  trench  witli  the  house 
sewer  to  the  foundation  of  the  houses  where  this  is  necessary.    The 
average  cost  of  the  system,  including  mains  and  outlet,  is  not  likely 
to  exceed  eighty  cents  a  foot.     The  plan  is  now  before  the  people 
for  consideration,  and  Dr.  Pardee,  the  health  officer,  writes  that 
the  friends  of  sanitary  improvement  in  the  village  hope  to  secure 
its  construction  during  the  coming  spring.     Tnere  is  the   usual 
amount  of  opposition  from  those  who  do  not  realize  the  import- 
ance,  or   are   unwilling  to    pay  for   promoting   thorough    clean- 
liness and  healthfulness  in  the  village,  but  many  of  the  leading 
citizens   seem   so   determined   to  secure  the  proper   sewerage  of 
Fulton  that  there  is  little  doubt  that  opposition  will  be  overcome. 
Before  closing  this  report  of  my  proceedings  I  should,  perhaps, 
mention  a  question  that  was   raised  regarding  the   propriety  of 
disposing  of  the  sewage  in  Oswego  river  for  tne  reason  that  some 
ten   miles   further  down  the  stream  the  city  of  Oswego  uses  the 
water  for  its  public  supply.     I  decided  that  considering  tne  amount 
of  sewage  which  is  being  poured  into  the  larger  streams  of  this 
State  it  would,  perhaps,  be  unwarranted  to  put  a  serious  obstacle 
in  the  way  of  the  sewering  of  Fulton  by  preventing  the  use  of  the 
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Oswego  river  as  an  outlet  unless  the  liability  to  pollute  the  Oswego 
water  supply  was  really  serious.  The  fact  is  that  the  fall  from 
Fulton  to  Oswego  is  quite  large.  That  the  river  descends  over  a 
series  of  rapids  in  the  ten  miles  below  Fulton  ;  that  it  falls  over  two 
dams,  and  that  between  the  rapids  and  dams  are  long,  still  reaches 
adapted  to  settling  out  heavy  impurities  in  the  stream.  The 
volume  of  the  river  is  large,  the  amount  of  sewage  which  will 
enter  at  Fulton  is  small.  It  is  most  probable,  in  fact  I  think 
certain,  that  the  oxidation  taking  place  in  the  rapids  and  the  sedi- 
mentation in  the  still  reaches  of  the  river  will  purify  the  water  so 
that  no  contamination  of  the  stream  will  occur  at  the  point  where 
it  is  taken  by  Oswego  for  its  public  supply.  Should  the  time  ever 
come  when  a  general  law  is  enacted  against  the  turning  of  crude 
sewage  into  any  parts  of  any  stream  which  are  used  as  public 
water  supply,  it  will  then  be  possible  to  purify  the  sewage  of 
Fulton  ;  but  I  feel  that  the  State  Board  or  their  representative 
would  not  be  justified  in  laying  down  for  the  village  of  Fulton  a 
rule  of  action  which  is  not  observed  in  any  other  part  of  the  State. 

Very  respectfully  yours, 

JAMES  T.  GARDINER, 

ConauUing  Engineer. 

The  above  report  was  approved  by  the  State  Board  of  Health. 

LEWIS  BALOH, 

Secretary. 
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REPORT  OF  THE  SANITARY  CONDITION  AND  SEW- 
ERAGE OF  HOOSICK  FALLS. 

Lewis  Baloh,  M.  D.,  Secretary  of  the  State  Board  of  HeaUh  : 

Sm. —  The  village  of  Hoosic  Falls  in  1884,  applied  to  the  State 
Board  of  Health  tor  an  examination  of  an  alleged  naiaance  caused 
by  the  condition  of  a  brook  which  runs  through  the  heart  of  the 
town.     Mr.  Horace  Andrews,  C.  E.,made  the  inspection  and  iound 
the  brook  a  mere  open  sewer  lined  with  filth,  from  hoaee  drains 
which  enter  at  many  points  along  its  course,  defiling  the  brook 
with  the  sewage  of  a  large  population.     The  region  along  this 
water-course  is   thickly  settled,  and  several  of  the  churches  and 
principal  residences  lie  within  two  or  three  hundred  feet  of  the 
water-course.     The  filthy  condition  of  the  brook  seriously  endan- 
gered the  public  health.    The  foulness  of  the  deposit  was  such  that 
directly  after  the  inspection  when  an  attempt  was  made  to  dean 
the  channel  the  man  who  did  the  work  died  within  a  day  or  two, 
'  from  a  disease  closely  resembling  cholera.     A  plan  for  remedy  pro- 
posed in  the  village  was  to  lay  a  sewer  pipe  under  the  bed  of  this 
brook,  and  connect  all  the  drains  with  this  sewer.     Mr.  Andrews 
gave  it  as  his  opinion,  that  this  plan  was  practicable,  provided  that 
a  large  flush  tank  was  placed  at  the  head  of  the  sewer  to  keep  it 
constantly  flushed.     Last  winter  a  law  was  passed  authorizing  the 
board  of  trustees  to  build  sewers  on  the  application  of  a  snfiicient 
number  of  property  owners  along  any  street  or  along  the  brook 
channel.     It  was  understood  in  the  village  that  the  State  Board  of 
Health  had  approved  oi  the  plan  of  laying  the  sewer  in  the  brook 
bed.     During' a  visit  to   Hoosick   Falls   f  was   called   upon  with 
regard  to  the  matter  by  the  president  of  the  village,  Mr.  Willard 
P.  Parsons  and  some  of  the  priijbipal  citizens,  several  of  whom  did 
not  consider  the  laying  of  a  sewer  in  the  channel  of  the  brook  as  a 
practicable  scheme.     I  stated  to  those  gentlemen  that  a  reference 
to  the  report  of  the  State  Board  of  Health  would  show  them  that 
while  the  Board  condemned  the  condition  of  the  brook  as  a  nuis- 
ance detrimental  to  health  and  dangerous  to  lite,  and  admitted  the 
practicability  of  the  remedy  by  laying  a  sewer  in  the  brook  chan- 
nel, yet  that  it  was  distinctly  stated  that  a  much  better  remedy  would 
be  a  general  sewerage  system  for  the  whole  village.     1  was  asked  to 
make  a  reconnoissancH  of   the  ground,  which  I  did  in  compaDV 
with  the  president  of  the  village,  and  after  considering  the  matter  I 
informed  them  that  the  State  Board  of  H^lth  would  not  indorse 
or  support  the  laying  of  a  sewer  in  the  channel  of  the  brook  as  an 
etKcient  remedy  tor  the  sanitary  evils  arising  in  Hoosick  Falls  from 
want  of  proper  drainage.     Such  a  sewer  would  be  expensive  to  lay. 
It  would   be  under  water   through  much  of  the  year,  therefore 
difficult    to    reae\i   lot    llv^    ^ur906e    of    making     connections. 
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It  wonld  only  accommodate  tlie  drainage  of  a  email  part  of  the 
village,  and  it  would  empty  into  the  Hoosick  river  on  the  ehallovr 
eide  of  a  mill  pond  close  to  a  settled  part  of  the  village  where  the 
discharge  of  the  sewer  was  likely  to  create  a  nuisance  in  lime  of 
low  water,  when  in  the  shallower  parts  of  the  pond  the  bottom  is 
often  exposed  throughout  a  large  part  of  the  day.  The  trustees  of 
the  village  met  and  I  explained  to  them  these  fiRCts  and  the  import- 
ance of  having  a  plan  for  the  sewerage  of  the  whole  village  winch 
could  be  carried  out  by  the  Board  as  desired  by  different  localities 
and  streets,  a  number  of  streets  having  applied  to  have  sewers 
built.  Should  the  trustees  build  sewers  on  these  isolated  streets  which 
have  no  reference  to  one  another  in  carrying  capacity  or  in  grade, 
the  reenlt  in  the  end  would  be  most  unsatisfactory  both  in  a  sanitary 
and  economic  point  of  view.  I  informed  them  that  the  State 
Board  of  Health  invariably  recommended  in  such  cases  that  the 
village  have  made  a  well  considered  plan  for  the  sewerage  of  the 
whole  village  so  that  when  the  trustees  were  called  upon  to  build  a 
sewer  in  any  given  street,  it  conid  be  built  with  reference  to 
all  the  branches  and  connections  which  would  afterward  be 
made.  In  other  words,  that  each  part  would  be  so  related  to  the 
whole  that  the  most  efiective  and  economical  drainage  world  be 
accomplished  by  it  when  the  whole  was  built.  The  trustees  then 
voted  to  have  a  plan  made  for  the  sewerage  of  the  whole  village 
and  desired  me  to  undertake  the  work.  The  surveys  and  plans  are 
now  nearly  completed.  No  difficulties  arise  in  Hoosick  Falls  from 
excessive  accumulations  of  storm  water  and  in  only  limited  localities 
are  wet  cellars  common.  The  principal  difficulty  is  in  disposing 
of  the  sewage.  In  walking  along  the  brook  during  the  month  of 
September  I  found  the  stench  from  it  almost  intolerable  and  that 
it  pervaded  the  whole  neighborhood.  It  is  reall}'  remarkable  that  no 
serious  epidemic  has  broken  out  in  Hoosick  Falls  through  the  part 
of  the  village  where  the  brook  runs.  Certainly  a  worse  nuisance 
is  hardly  to  be  found  in  the  State  of  New  York  than  the  condition  * 
of  this  brook  after  a  long  dry  period  in  summer,  when  the  filth  of 
a  large  population  has  been  poured  into  it  and  when  the  amount  of 
water  running  into  the  channel  is  too  small  to  cleanse  the  water 
course.  It  can  only  be  a  question  of  time  when  serious  evils  will 
result  if  this  condition  of  things  is  not  remedied.  In  other  parts 
of  the  village  where  there  is  ciay  soil  and  cesspools  do  not  work 
well,  the  slop  and  wash-water  from  the  houses  is  poured  into  the 
gutters  whfere  filthy  and  offensive  accumulations  necessarily  take 
place.  There  being  no  necessity  for  providing  for  storm-water 
m  the  sewers,  it  was  dearly  a  case  where  the  separate  system  of 
small  pipe  sewers,  thoroughly  flushed  with  automatic  flush  tanks 
wonld  answer  every  purpose  and  be  much  the  most  economical. 
After  examining  low  water  conditions  of  Hoosick  river,  a  point  at 
the  foot  of  the  rapids  below  the  dam,  in  a  large  pool  was  found 
ip?here  no  nuisance  wonld  be  created  by  the  discharge  of  the  sewage. 
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The  population  of  Hoosick  Falls  has  grown  rapidly  within  the 
last  six  years,  and  a  large  part  of  the  village  is  so  thickly  populated 
that  the  greater  number  of  streets  require  sewerage  iaimediately 
and  are  able  to  pay  the  small  assessment  which  would  be  necessary 
for  constructing  a  system  of  sewers  on  a  separate  system.  Since 
the  whole  village  is  interested  in  the  health  of  every  part,  and  since 
the  introduction  of  a  plentiful  water  supply  has  rendered  cesepools 
doubly  dangerous  in  this  village,  I  think  it  would  be  greatly  to  the 
advantage  of  the  public  health  if  the  trustees  of  the  village  were 
empowered  to  construct  sewers  throughout  such  part  of  the  village 
as  they  deemed  necessary  without  waiting  for  tlie  action  of  the 
property  holders  on  each  particular  street.  It  will  reqaire  the 
building  of  sewers  on  a  number  of  streets  to  thoroughly  relieve  the 
existing  nuisance  of  the  brook  and  of  the  filthy  gutters.  The  presi- 
dent of  the  village  has  requested  me  to  bring  this  matter  before  the 
State  Board  of  Health,  and  ask  for  a  formal  expression  of  its  views 
with  reference  to  the  necessity  of  a  system  of  sewerage  for  the 
whole  of  the  populous  part  of  the  village.  I  recommend  that  the 
board  again  declare  that  the  use  as  an  open  sewer  of  the  brook 
through  the  central  part  of  the  village  ot  Hoosick  Falls,  creates  a 
nuisance  endangering  the  life  and  health  of  a  large  number  of 
people;  that  the  use  of  the  gutters  as  receptacles  of  foul  house 
wastes  is  also  dangerous  to  the  public  health ;  and  that  cesspools  in 
the  thickly  populated  part  of  the  village  are  not  a  proper  n^sans  of 
disposing  ot  the  sewage  of  the  village ;  and  further  tnat  the  best 
remedy  tor  the  existing  unsanitary  condition  is  a  complete  system 
of  sewerage  for  the  whole  village. 

Very  respectfully  yours, 

JAMES  T.  GARDINElt, 

Consulting 


The  above  report  was  approved  by  the  State  Board  of  Health. 

LEWIS  BALCH, 

Secretary. 
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REPORT  ON  THE  SANITARY  INSPECTION  AND 
IMPROVEMENT  OF  THE  RENSSELAER  COUNTY 
POOR-HOUSE,  NEAR  TROY. 

To  Lewis  Baloh,  M.  D., 

Secretary  of  the  St<Ue  Board  of  Health  : 

Sib. —  The  Board  of  Supervisors  of  Rensselaer  county  having  in 
May  last  requested  the  Secretary  of  the  State  Board  of  Health,  to 
send  the  consulting  engineer  of  the  Board  at  the  expense  of  the 
county  to  examine  the  sanitary  condition  of  the  poor-house,  near 
Troy,  I  made  the  first  examination  within  a  few  days  of  the  receipt 
of  toe  application. 

I  found  that  early  in  the  spring  two  of  the  children  of  the  keeper 
had  died  from  what  apparently  was  a  complication  of  diphtheria 
and  pneumonia;  that  the  wife  of  the  keeper,  after  recovering  from 
the  birth  of  a  child,  sunk  rapidly  in  strength  so  as  to  be  in  imminent 
danger;  that  a  third  child  of  the  keeper  had  been  seriously  ill 
with  symptoms  of  combined  diphtheria  and  pneumonia,  and  that 
the  clerk  nad  been  prostrated  with  typhoid  fever,  and  although  the 
fever  passed  away  in  the  usual  period,  the  strength  ot  the  patient 
did  not  return.  All  these  cases  of  marked  filth  diseases  occurring 
about  the  same  period  in  that  portion  of  the  poor-house  occupied 
as  the  keeper's  quarters,  caused  the  physicians  attending  and  in 
consultation  to  declare  that  some  sewage  poison  must  be  reach- 
ing the  inmates  of  the  building.  My  examination  showed  that  the 
drains  in  the  house  were  leaking  at  almost  every  joint.  In  two 
places,  one  in  the  hospital  and  one  under  the  main  building,  the 
covers  of  the  hand-holes  or  traps  were  entirely  gone.  The  drain 
under  the  cellar  floor  of  the  keeper's  quarters  was  a  tile  drain 
practicallv  laid  without  cement.  The  ground  about  it  was  satu- 
rated with  filth.  In  the  bath  room  adjoining  where  the  children 
slept,  the  plumbing  was  in  a  most  leaky  and  unsafe  condition. 
There  was  no  system  of  ventilating  the  house  drains  whatever,  nor 
were  they  properly  trapped.  From  innumerable  leaks  and  open- 
ings the  sewer  air  was  pounng  into  the  keeper's  quarters,  into  cel- 
lars, and  into  the  hospitals.  The  drains  under  the  floor  of  the  cel- 
lars, of  the  meat  room  in  the  cellar,  of  the  bakery,  and  under  the 
laundry  were  surrounded  with  filth  o#zing  through  the  joints  of 
the  drain.  There  was  every  evidence  that  the  sewage  was  con- 
stantly backing  up  in  the  drains  and  forcing  itself  out  through 
every  leaky  joint.  This  wretched  system  of  house  drains  emptied 
into  a  four-foot  brick  sewer  which  runs  1,200  feet  to  the  west,  and 
there  emptied  itself  into  a  little  water-course.  There  was  no 
di£Sculty  in  ascertaining  the  quantity  of  water  used  in  the  building 
and  discharged  through  the  sewers ;  there  are  no  leaders  to  the 
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roofe,  and  therefore  no  roof  water  entered  into  the  qneetion.  Only 
Bnch  water  passed  throngh  the  sewers  and  was  received  throiif[:h  the 
city  snpply,  and  this  was  daily  measured  with  a  metre.  Water 
enough  was  used  to  fill  the  tour  foot  sewer  one  to  two  inches  deep, 
depending  upon  the  time  of  day.     The  sewer  was  laid  so  that  id 

? laces  the  top  was  hardly  below  the  average  level  of  the  ground. 
he  result  was  that  it  was  thrown  into  waves  by  settlement  and 
action  of  frost  so  as  to  be  utterly  unfit  for  the  discharge  of  the 
sewage.  All  this  was  evident  without  opening  the  sewer  by  aimply 
probing  down  to  the  top  of  the  arch.  The  profile  thna  obtained 
showed  that  the  structure  would  no  longer  carry  sewage  withont  the 
creation  of  a  large  deposit  of  filth  in  the  bottom.  Had  the  sewer 
been  open  it  is  probable  that  stoppages  from  fallen  brick  or  soil 
might  have  also  been  found.  They  fiushed  the  sewer  that  I  might 
see  the  result,  and  I  found  a  large  amount  of  solid  material  brought 
to  the  lower  end  in  all  stages  of  decomposition,  and  most  ofiensive 
in  its  odor.  I  was  informed  by  the  superintendent,  Mr.  Danham, 
that  unless  the  sewer  was  constantly  flushed,  the  sewage  would  be 
dammed  up  and  set  back,  filling  all  the  drains,  and  oozing  out  into 
the  rooms,  as  above  described.  The  semi-putrid  sewage  discharged 
from  this  sewer  deposited  its  solids  in  the  first  few  hundred  feet  u 
it  traversed  the  little  water-course;  while  that  large  part  which 
had  been  taken  into  solution  flowed  on  with  the  water  through  the 
adjoining  field  emptying  at  last  over  a  clifi  into  a  quarry  and  mn- 
ning  on  into  the  city  of  Troy,  where  at  last  it  reached  a  sewer. 
After  the  deposition  of  the  solid  parts  of  the  sewage,  the  stream 
looked  as  clear  as  any  of  the  brooks  of  that  region.  At  the  time 
of  my  second  visit  a  large  number  of  boys  and  young  men  were 
playing  ball  in  the  field  through  which  the  little  sewage  brook 
flowed,  and  when  thirsty  were  drinking  from  it.  In  the  quarry  I 
saw  two  men  drink  from  this  brook.  Of  course,  none  of  theie 
people  had  any  knowledge  of  the  filthy  source  from  which  ii  came. 
In  addition  to  these  difficulties  with  the  house  drain,  the  main 
sewer  and  the  methods  ot  sewage  disposal,  I  found  that  the  system 
of  ventilation  originally  planned  for  the  building  had  been  left  in 
a  most  shamefully  incomplete  manner,  so  as  to  be  utterly  ineffective. 
Brick  ventilating  flues  bad  been  provided  for  every  one  of  the 
rooms.  These  nues  ran  up  the  central  walla  in  stacks,  and  instetd 
of  being  carried  to  the  roof  were  left  to  open  into  the  attic.  Bnt 
even  here  their  purpose  had  been  entirely  overlooked,  and  their 
tops  had  been  covered  with  the  boarding  of  the  attic  floor,  since  it 
had  become  necessary  to  use  the  attic  as  a  dormitory  for  the  inmates. 
In  view  of  these  facts  I  reported  to  the  Board  of  Supervisors  that 
the  condition  of  the  building  was  imminently  dangeirons  to  the 
health  of  those  dwelling  in  it,  owing  to  the  leaky  condition  of  all 
the  drains ;  to  the  fact  that  they  were  neither  properly  ventilated  or 
trapped,  and  to  the  condition  of  the  main  outlet  sewer,  which  WM 
totally  unfit  to  carry  off  the  sewage  ;  both  because  of  its  lai)^'iii% 
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and  because  of  the  settlement  and  deflection  of  the  etractnre  from  a 
true  grade,  provided  it  was  ever  placed  on  a  proper  grade.  I  further 
informed  them  that  the  disposal  of  the  sewage  bv  allowing  it  to  run 
down  into  an  open  water  course  into  the  city  of  Troy  was  a  nuisance 
dangerous  to  the  public  health  and  should  be  at  once  stopped.  I 
reported,  also,  that  the  ventilating  apparatus  was  so  unfit  as  to  be 
utterly  useless,  and  that  the  building  could  not  be  inade  sanitary 
without  thoroughly  reforming  the  house  drain  and  the  building 
of  a  new  outlet  sewer  properly  proportioned  to  the  work  that  it 
was  to  do  both  as  to  size  and  grades.  A  plan  had  been  proposed  I 
was  informed  for  building  a  sewer  from  the  county-house  down  to 
a  point  where  it  could  discharge  into  the  Hudson  through  one  of 
the  outlet  sewers  of  the  city  of  Troy,  and  I  was  requested  to 
examine  this  scheme  and  to  consider  it  with  reference  to  other 
matters  by  which  the  sewage  of  the  poor-house  could  be  got  rid  of. 
An  investigation  of  the  topography  and  the  soil  of  the  lands 
belonging  to  the  county,  around  the  poor-house  soon  showed  that 
there  were  excellent  facilities  for  disposing  of  the  sewage  by  inter- 
mittent downward  filtration  through  filter  beds  having  an  outlet 
into  the  Paper  Mill  pond  on  the  Wyantskill.  A  preliminary  sur- 
vey showed  that  the  cost  of  this  method  of  sewage  disposal  would 
be  less  than  a  quarter  of  the  proposed  scheme  for  building  a  brick 
sewer  to  the  Hudson  or  to  connect  with  the  sewers  of  Troy.  I 
therefore  recommended  this  method  and  the  report  having  been 
adopted  by  the  Board  of  Supervisors  I  was  requested  to  make 
detailed  plans  and  surveys  for  filter  beds  for  the  disposal  of  the 
sewage  and  for  a  new  main  sewer  leading  to  these  beds,  and  also 
to  make  complete  plans  for  putting  the  plumbing  of  the  building 
into  a  thoroughly  sanitary  condition  and  for  making  the  ventilation 
effective.  The  house  committee  being  directed  to  carry  out  these 
improvements  under  my  advice  and  direction  the  work  has  been 
completed  and  in  operation  for  some  four  months.  The  ventila- 
tion of  the  building  has  been  thoroughly  accomplished  bv  running 
large  ventilating  boxes  horizontally  along  the  attic  floors  into 
which  all  vertical  flues  were  brought  by  tight  connections.  Each 
horizontal  box  being  about  160  feet  long  and  two  by  four  feet  in 
cross  section.  Near  the  center  of  each  box  it  is  enlarged  to  form 
a  hot  air  chamber  and  from  these  chambers  large  vertical  flues  of 
galvanized  iron  go  up  through  the  roof.  In  each  hot  air  cliamber 
is  a  powerful  steam  radiator  to  create  an  upward  current.  The 
tile  drains  under  the  house  were  replaced  with  iron  ones,  all  fix- 
tures were  thoroughly  trapped,  all  joints  tightly  caulked  with  lead 
and  a  complete  system  of  ventilation  provided  so  that  there  should 
be  air  currents  through  all  the  principal  sewer  pipes.  At  the  heads 
of  the  long  drains  which  carry  the  sewage  of  the  hospitals  to  the 
main  outlet  sewer,  automatic  flush  tanks  of  the  pattern  made  by 
B.  Van  Vranken,  of  Schenectady,  were  placed  in  the  cellars  in 
tanks  made  of  two  inch  planks.     They  are  usually  set  so  as  to  flush 
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the  drains  twice  a  day  and  in  a  every  way  their  working  has  beep 
most  satisfactory.  All  the  house  drains  werebroaght  together  into 
a  man-hole  jnst  west  ot  the  building  near  its  center,  and  from  this 
point  an  outlet  sewer  made  of  salt-glazed  vitrified  pipe  eight  inches 
in  diameter  was  carried  down  to  the  filter  beds,  man-holes  being 
placed  at  each  change  of  grade  or  alignment.  Even  at  the  honn 
when  the  maijimum  use  of  water  occurs  in  the  bnilding  this  eight 
inch  pipe  is  rarely  one-third  full.  This  shows  what  groes  extravar 
gance  was  used  in  the  building  of  the  old  tour  foot  brick  sewer  to 
do  the  same  work.  There  are  three  filter  beds  including  in  lU 
about  an  acre.  They  are  thoroughly  undordrained  with  round 
agricultural  drain  pipes  two  inches  in  diameter.  Owing  to  the 
low  position  of  the  beds  the  drain  tile  begin  about  four  feet  bdow 
the  surface  and  are  only  about  two  feet  below  at  their  point  <rf 
discharge  into  the  outlet  ditches.  The  lines  of  tile  are  about 
twenty  feet  apart.  The  sewage  is  intended  to  be  turned  on  to  one 
bed  for  a  day  or  two,  and  then  on  to  the  next,  then  on  to  the  third 
thus  giving  the  first  bed  time  to  purify  itself  before  more  sewage 
is  applied.  The  sewage  of  350  people  has  been  thus  taken  care  of 
with  complete  satisfaction  both  to  the  institution  and  to  the  neig^ 
borhood.  In  walking  over  the  ,beds  on  a  hot  day,  after  they  hid 
been  used  some  two  months,  hardly  any  odor  was  peit^ptiUa 
The  water  running  from  the  drains  was  clear  and  had  no  od(V. 
No  difficulty  has  been  experienced  in  the  working  of  the  bedi 
during  the  cold  weather.  The  cost  of  the  outlet  sewer  of  the  filter 
beds  and  the  drains  from  them,  was  less  than  $t,800.  Since  the 
carrying  out  of  these  sanitary  improvements  there  have  been  no 
cases  of  illness  in  the  keeper's  family,  and  no  cases  among  the 
inmates  in  any  way  traceable  to  sanitary  defects  in  the  building; 
at  least  none  have  come  to  my  knowledge.  The  sanitary  wIb 
were  very  gross  and  their  consequences  to  the  keepep  of  the  poor- 
house  most  serious.  But  the  remedy  applied  seems  to  have  been 
completely  successful. 

Very  respectfully  yours, 

JAMES  T.  GARDINER, 

OivU  JEhgineir. 

The  report  was  approved  by  the  State  Board  of  Health. 

LEWIS  BALCH, 

Secreiary. 
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REPORT  ON  THE  SEWERAGE  OF  MOUNT  VERNON, 

WESTCHESTER  COUNTY. 

Lewis  Baloh,  M.  D.,  Secretary  of  the  State  Board  of  Health : 

Sir.  —  The  previous  reports  of  the  Board  show  what  efforts  have 
been  made  to  assist  the  people  of  Mount  Vernon  in  abating  the 
present  gross  and  dangerous  nuisance  arising  from  tlie  discharge  of 
sewage  into  an  open  brook  running  through  tlie  village.  The 
matter  has  been  much  complicated  by  the  question  of  proper 
sewage  disposal,  the  only  available  body  of  water  to  which  the 
water  of  the  sewage  could  be  returned  being  Hutchinson's  creek, 
or  liver,  as  it  is  sometimes  called.  The  people  of  Eastchester, 
living  along  this  stream,  have  successfally  defeated  all  attempts  of 
the  people  of  Mount  Vernon  to  secure  an  outlet  for  crude  sewage 
either  into  this  stream  or  into  the  tidal  channel  of  Eastchester 
creek,  into  which  it  empties.  The  State  Board  has,  after  several 
examinations,  advised  both  parties  that  a  scheme  might  be  devised 
for  the  economical  and  efficient  ^wering  of -the  village  of  Mount 
Vernon,  and  that  sewage  might,  without  unusual  cost,  be  so 
purified  that  without  harm  to  anyone  it  could  be  discharged  at  a 

f  roper  point  into  either  the  Hutchinson  river  or  Eastchester  creek, 
n  accordance  with  these  suggestions,  a  bill  authorizing  the  sewer- 
age of  Mount  Vernon  was  passed  by  the  last  Legislature,  which 
provided  that  the  plan,  both  for  sewerage  and  sewage  disposal, 
should  be  approved  by  the  State  Board  of  Health  before  being 
executed.  In  accordance  with  the  provisions  of  this  act, 
Mr.  William  E.  Worthen  was  selected  by  the  village  as  engineer 
to  prepare  a  plan  for  the  sewerage  of  Mount  Vernon  and  the 
sewage  disposal  works.  In  order  that  the  village  might  not  be  put 
to  the  expense  of  making  a  plan  and  then  finding  that  it  would  not 
meet  the  approval  of  the  State  Board,  the  village  trustees  requested 
the  State  Board  of  Health  to  allow  their  engineer  to  act  in  con- 
sultation with  Mr.  Worthen,  shaping  the  plans  from  the  beginning 
so  that  they  would  meet  the  approval  of  the  State  Board  ;  the 
expense  of  such  engineering  work  to  be  borne  by  the  village  of 
Mount  Vernon  in  accordaqc  with  the  law.  Being  directed  to 
undertake  this  matter,  I  met  the  committee  of  the  trustees  and 
Mr.  Worthen  on  the  fourteenth  of  September  last.  The  outlines 
of  several  plans  were  submitted  with  regard  to  the  disposal  of  the 
sewage,  iintormed  the  trustees  and  Mr.  Worthen  that  I  felt  con- 
fident that  the  method  of  sewage  disposal  they  proposed  would 
result  in  producing  a  nuisance,  and  independently  of  the  <^uestion 
of  the  State  Board  approving  any  such  plan,  that  if  in  the  disposing 
of  the  sewage  they  created  a  nuisance,  the  parties  aggrieved  could 
have  recourse  against  them  in  the  courts ;  and  I  felt  confident  that 
the  line  of  action  which  they  suggested  would  result  in  an  endless 
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sncceeBion  of  costly  and  vexations  litigations  againflt  the  vilUiffe. 
I  went  with  them  over  the  ground  and  I  think  that  both  Sie 
trastees  and  engineer  of  the  village  were  convinced  that  the  conne 
they  had  desired  to  take  would  not  prove  satisfactory  even  to 
themselves.  I  suggested  that,  on  the  whole,  I  considered  the  system 
of  intermittent  downward  filtration  as  the  best  method  of  dispoiinif 
of  their  sewage,  and  we  visited  together  certain  tracts  ot  lind 
which  were  adapted  to  the  purpose  both  by  reason  of  the  topography 
and  the  condition  of  the  soil,  the  only  question  being  as  to  the 
quantity  of  land  available.  -A  system  of  sewage  filtration  throng 
artificial  filters  had  been  proposed  to  the  village  with  which  I  vas 
not  practically  familiar,  although  I  had  been  familiar  with  the 
literature  connected  with  it,  some  experiments  having  been  made 
by  the  company  at  Saratoga,  the  report  of  which  was  in  my  poeeee- 
sion.  This  system  of  sewage  filtration  being  in  use  at  Atlantic  City, 
N.  J.,  I  was  requested  by  the  committee  of  trastees  and  bj 
Mr.  Worthen  to  visit  Atlantic  City  and  inspect  the  practical  work- 
ing of  the  system,  as  it  was  necessary  to  decide  whether  to  ose 
artificial  filters  or  to  filter  through  the  soil.  Botli  Mr.  Wortheo 
and  myself  were  in  favor  of  filtration  rather  than  subsidence  tanb 
under  the  conditions  present  at  Mount  Yernon,  a  very  high  degree 
of  purification  not  being  necessary.  I  visited  Atlantic  City  on  the 
fifteenth  and  found  the  filters  in  question  at  work.  I  examined 
their  construction  and  took  three  bottles  of  samples  of  the  effluent 
from  the  filters  to  one  of  the  sewage  as  received  from  the  pumpinf 
station.  The  effluent  water  from  the  filters  is  filled  witn  a  blacl 
fiocculent  mass  of  partly  decomposed  sewage.  The  channels  and 
pools  through  which  this  passes  oS  into  the  tidal  creeks  are  lined 
with  offensive  decomposing  materials.  Chemical  analyaes  made  bj 
Prof.  Willis  G,  Tucker,  analyst  of  the  State  Board,  showed  thit 
the  effluent  from  the  filters  is  as  impure  as  the  sewage  before  filtri- 
tion.  From  every  point  of  view  the  result  of  filtration  of  sewage, 
through  artificial  filters,  as  practiced  at  Atlantic  City  at  the  time  of 
my  visit,  were  totally  unsatisfactory.  On  the  other  band,  in  order 
that  the  results  of  intermittent  downward  filtration  through  soil 
might  be  seen  by  the  representative  of  the  village,  I  requested 
Mr.  Worthen  to  meet  me  in  Albany  that  we  might  visit  together 
the  filter-beds  at  the  Troy  poor-house,  which  I  had  constrncted  io 
July,  an^  which  had  been  in  operation  since  the  early  part  of 
August.  No  notice  of  our  proposed  visit  was  given  to  the  Sope^ 
intendent,  and  on  the  twentieth  of  September  Mr.  Worthen  and  I 
examined  the  beds.  The  effluent  water  was  perfectly  clear  and  had 
no  perceptible  odor.  A  very  slight  odor  was  perceptible  in  walk- 
ing over  the  beds  themselves.  They  had  not  been  properly  cared 
for,  the  sewage  having  been  run  too  long  on  the  bed  then  iu  use. 
On  further  inquiry  I  found  that  nobody  had  been  near  the  beds  tor 
ten  days.  In  spite  of  this  neglect  no  nuisance  had  been  created 
and  the  effluent,  as  we  have  said,  was  in  a  satisfactory  condition. 
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Mr.  Worthen  was  Batisfied  with  thie  compariBon  of  the  two  methods 
of  sewage  filtration  and  decided  to  use  the  system  of  intermittent 
downward  filtration  through  land.  At  his  request  I  visited  New 
York  both  on  the  twenty-eighth  of  September  and  on  the  fourth  of 
November,  to  consult  respecting  the  plans  which  were  in  progress 
for  the  sewerage  of  the  village.  The  work  in  this  matter,  as'^you 
see,  is  still  incomplete. 

Very  respectfully  yours, 

JAMES  T.  GARDINER, 

Consvlting  Engineer. 
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REPORT    ON    THE    DRAINAGE    OF    A    SWAMP   AT 

DALTON,  LIVINGSTON  COUNTY. 

Lswife  Baloh,  M.  D.,  Secretary  of  the  State  Board  of  UedUh  : 

Sir. —  In  the  latter  part  of  June  the  board  of  health  of  the  town 
of  Nnnda  requested  joa  to  send,  at  their  expense,  the  engineer  of 
the  Board  to  examine  the  sanitary  condition  of  the  town  of  Dalton, 
and  to  advise  them  with  regard  to  the  sanitary  effects  of  a  swamp 
in  the  village  of  Dalton,  and  as  to  the  best  methods  of  its  drainage. 

I  visited  Dalton  and  met  the  board  of  health  on  the  thirtieth  of. 
Jnne.  It  had  been  sopposed  that  the  swamp  was  caused  by  the 
building  of  the  Erie  Kailway  embankment  and  it  was  therefore 
the  duty  of  the  road  to  provide  for  its  drainage.  A  careful  exami- 
nation oi  the  ground  showed  beyond  question  that  the  swamp  was 
not  caused  by  the  Erie  Railway  embankment,  but  was  the  natural 
basin  in  which  the  drainage  of  quite  a  large  area  centered ;  a  long 
oval  basin  having  very  little  fall  and  being  under  laid  with  imper- 
vious hard-pan  some  four  feet  below  the  surface.  The  village  of 
Dalton  practically  surrounds  the  upper  half  of  this  oval  swamp, 
and  it  is  unquestionably  a  serious  menace  to  the  health  of  the 
people.  In  the  earlier  part  of  the  season  it  is  filled  with  water 
which  sets  back  into  the  lower  parts  of  the  village  through  the 
subsoil  and  enters  the  cellars.  Kank  vegetation  grows  as  the 
season  becomes  warmer;  the  sources  of  water  supplying  the  swamp 
dry  up;  the  swamp  itself  gradually  dries;  the  rank  vegetation 
decays  and  in  the  early  autumn  all  those  conditions  are  present 
which  are  most  promotive  of  malarial  diseases.  In  addition  to 
this  the  swamp  has  been  used  as  a  place  for  house  drainage  of  the 
village.  Back  of  the  hotel  the  sewage  stood  in  decomposing  pools 
on  the  surface  of  the  swamp  producing  conditions  both  offensive 
and  dangerous.  I  advised  the  town  board  that  it  was  their  duty 
to  declare  the  swamp  a  nuisance  dangerous  to  the  public  health, 
and  that  the  owners  of  the  land  should  be  required  to  drain  it 
Several  plans  for  this  drainage  had  been  suggested  which  I 
examined,  all  of  them  would  have  been  ineffectual  and  would  have 
resulted  in  the  expenditure  of  money  without  securing  the  drain- 
age desired.  I  explained  this  to  the  board  giving  my  reasons 
therefor.  The  village  of  Dalton  being  the  principal  railway  station 
of  the  town  and  the  swamp  lying  close  to  the  hotel  and  station 
many  of  the  people  of  the  town  are  exposed  to  its  malarial 
influences,  The  desire  for  the  sanitary  improvement  seemed  to 
be  so  great  that  the  town  board  expressea  their  willingness  to  have 
made  at  the  public  expense  a  plan  for  the  proper  drainage  of  the 
swamp  provided  that  the  property  owners  would  execute  it.  At 
their  request  I  made  during  July  final  surveys  and  a  plan 
for  the  complete  drainage  of  this  property  in  such  detail  that  it 
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could  at  any  time  be  executed.  The  village  board  have,  as  I 
anderstand,  directed  the  property  owners  to  provide  for  the  drain- 
age ot  the  swamp  in  a  manner  as  efficient  and  permanent  as  that 
described  in  the  plan  and  have  placed  the  plan  at  their  disposal. 
If  the  property  owners  refuse  to  drain  the  swamp  in  a  thorough 
and  permanent  manner,  it  was  the  intention  of  the  board  of  health 
to  proceed  to  do  it  themselves,  and  charge  the  expense  to  the 
owners  of  the  land.  Whether  this  extreme  action  has  yet  been 
taken  I  am  not  informed ;  but  the  final  surveys  showed  that  at  a 
moderate  expense  the  swamp  could  be  thoroughly  drained  and 
made  a  most  valuable  tract  of  land. 

Very  respectfully  yours, 

JAMES  T.  GARDINER, 

Consulting  Engineer, 


'^ 
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REPORT  UPON  THE  PISCAWAN  CREEK  NUISANCE. 

Albany,  N.  Y.,  July  7, 1886. 
Lewis  Baloh,  M.  D.,  Secretary  State  Board  of  Health  : 

Deab  Sib. —  In  accordance  with  your  instractions  I  have  to-day 
visited  with  you  that  part  of  the  course  of  Piscawan  creek  alleged 
to  be  in  such  condition  as  to  be  a  nuisance  danserona  to  life  and 
health,  and  which  has  been  complained  of  to  the  State  Board  of 
Health,  the  region  lying  between  the  north  line  of  the  city  of  Troy 
and  the  State  dam. 

At  the  north  line  of  Troy  the  old  channel  of  the  Piscawan  crook 
is  crossed  by  the  avenue  running  east  from  River  street  to  the 
cemetery.  No  water  appears  to  be  coming  from  the  north  down 
Piscawan  creek,  and  I  was  informed  that  this  was  due  to  the  fact 
that  the  sewer  recently  built  on  Second  street  in  Lansingburgh  had 
intercepted  all  the  flow'  from  the  head-waters  of  the  Piscawan,  at 
least  the  low  water  fl(»w  of  this  stream  is  said  to  be  all  taken  into 
the  sewer.  However  this  may  be,  the  water  in  the  old  channel  of 
the  Piscawan  within  the  limits  of  the  city  of  Troy  does  not  now 
come  from  the  parts  ot  the  creek  lying  within  Lansingburgh,  but 
from  the  drainage  of  houses  within  the  limits  of  the  city  of  Troy 
and  from  a  small  stream  flowing,  I  am  informed,  from  the  water 
works  reservoir  which  comes  down  at  Glen  street  to  the  Piscawan. 

The  old  channel  of  the  creek  straightened  to  form  a  straight  ditch 
runs  half  way  between  North  Fourth  street  and  Vail  avenue  and 
until  recently  has  formed  the  only  outlet  for  the  drainage  of  hoosei 
containing  between  three  and  tour  hundred  people.  A  sewer  bus 
now  been  built  along  Yail  avenue  and  the  houses  on  the  west  side 
of  the  Piscawan  are  now  drained  into  this  sewer ;  but  all  the  housei 
lying  between  the  Piscawan  channel  and  the  Troy  and  Boston 
Railroad,  so  far  as  they  have  drainage,  have  no  outlet  except  into 
this  creek.  In  spite  of  the  fact  that  no  other  means  of  drains^ 
was  provided  tor  these  houses,  the  owners  of  the  land  through  whidi 
the  old  channel  runs,  for  the  creek  can'  no  longer  be  said  to  exist, 
were  directed  by  the  city  authorities  to  fill  the  old  channel. 

In  three  places  along  the  course  they  have  done  so.  Drainage 
into  the  old  channel,  however,  still  continues.  The  reanlt  is  that 
tliese  fillings  across  the  channel  have  divided  it  into  a  series  of 
pools  in  which  the  sewage  and  drainage  from  the  houses  stands 
stagnant.  The  course  of  the  creek  within  the  limits  of  Troy  is  one 
long  filthy  cesspool.  In  some  places  the  filling  has  resulted  in 
backing  the  sewage  up  into  the  cellars  of  houses  where  it  standi 
to-day  in  pools  festering  in  the  intense  heat. 

As  nearly  as  I  can  estimate  from  three  to  four  hundred  people 
are  to-day  living  either  directly  over  or  within  a  few  hundreid  feet 
of  this  pestilential  nuisance. 

I  counted  houses  containing  in  all  probability  from  one  hundred 
and  fifty  to  two  \i\3LTidt^dL  ^^Ki^\^^\.Vkfe  %&^^g;e  from  which  is  to-day 
emptying  into  l\i\^  o\^  dciWiM^  oi  ^i5cL^Y\^R»»H^^5i  ^V^\5!ikN^.^N9^g&aJtifli 
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and  eraporptes,  learing  the  filth  to  breed  disease.  This  sewage 
coDsists  of  laandrv  water,  kitchen  waste  and  water-closet  drainage. 
There  is  but  one  eiBcient  and  permanent  remedy  for  this  state  of 
things,  and  that  is  by  building  a  sewer  beginning  at  Cemetery 
avenue,  which  is  the  Troy  line,  and  running  southward  along  North 
Fourth  street  to  say  Middlebnrgh  street,  where  it  may  turn  west- 
ward and  enter  the  Vail  avenue  sewer.  Such  a  sewer  will  provide 
means  of  drainage  from  the  houses  along  Fourth  street  aud  for 
those  on  Glen  and  other  streets  that  may  be  opened  between  North 
Fourth  street  and  the  Troy  and  Boston  Railroad. 

This  sewer  at  its  north  end  can  take  in  any  high  water  flow  that 
may  come  down  the  old  channel  of  the  Piscawan  from  Lansing- 
bnrgh.  It  will  be,  undoubtedly,  of  decided  advantage  to  the 
southern  part  of  Lansingburgh.  Any  attempt  to  relieve  the  present 
evil  by  building  a  line  of  sewer  on  Glen  street  from  North  Fourth 
to  Vail  avenue  will  iiecessarilv  be  a  failure;  for  the  houses  whose 
drainage  is  mostly  contributing  to  the  foul  condition  of  the  old 
channel  of  the  Piscawan  are  those  situated  along  Fourth  street. 
,  The  Fourth  street  sewer  would  accommodate  all  these  people 
and  all  those  on*  Glen  and  other  streets  east  of  and  adjacent  to 
Fourth.  I  fully  concur  with  you  in  the  views  you  have  expressed 
as  to  the  necessity  for  the  immediate  filling  of  the  Piscawan  channel. 
Great  as  will  be  the  inconvenience  to  the  people  of  having  all  their 
drains  cut  ofi^,  such  inconvenience  seems  to  be  infinitely  pVeferable 
to  the  greater  danger  which  now  threatens  the  locality  from  the 
existing  nuisance. 

Tubs  can  be  placed  under  the  privies  to  receive  this  material  and 
the  waste  water  from  the  houses  can  be  thrown  upon  the  surface  in 
the  back  yards  with  much  less  danger  than  to  concentrate  it  in 
festering  pools  such  as  now  exist  along  the  channel  of  the  Piscawan. 

The  immediate  cleaning  and  filling  of  this  channel  and  the  stop- 
ping of  all  drainage  into  it  is  undoubtedly  a  necessity,  and  the  incon- 
venience thereby  caused  to  the  people  can  only  be  remedied  by  a 
sewer  built  southward  from  the  city  line  in  North  Fourth  street, 
such  8ft wer  will  provide  fully  for  any  fiow  down  the  old  Piscawan 
channel  from  Lansinscburgh,  for  the  small  stream  now  coining  down 
at  Glen  street,  and  for  the  drainage  of  houses  between  Fourth 
street  and  the  Troy  and  Boston  Railway,  and  no  other  plan  that  I 
know  of  will  accomplish  these  results,  all  of  which  are  necessary  to 
the  sanitary  condition  of  the  locality. 

Recommendation. 

I  therefore  advise  the  immediate  cutting  off  of  the  drains  now 
emptying  into  the  Piscawan  creek;  the  filling  of  the  old  channel 
from  tlie  Troy  line  to  the  river,  and  the  building  of  a  sewer  from 
the  northern  line  of  Troy  southward  along  North  Fourth  street  at 
least  to  Middleburgh,  where  it  can  be  given  outlet  into  the  Vail 
avenue,  sewer. 

Very  respectfully  yours, 

JAMES  T.  GARDINER, 
[ Assembly )  No.  37.]        26  Consulting  Engltveer 
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PLAN    PROPOSED    FOR   THE    ABATEMENT   OF  THE 
NUISANCE  AT  SOUTHAMPTON,  L.  I. 

Dr.  Lewis  Balch, 

Secretary  New  York  State  Board  of  Health  : 

Sir. —  Acting  under  your  inBtrnctions  I  visited  the  village  of 
Southanipton,  L.  L,  and  submit  the  following  plan  tor  the  abate- 
ment of  the  nuisance: 

Plan  Proposed. 

A  ditch  about  two  feet  wide  on  the  bottom  should  be  dug  irom 
the  lake  along  a  course  somewhat  as  indicated  by  red  line  in  sketch, 
to  the  north  end  of  the  upper  marsh  the  banks  should  be  sloped 
about  two  to  one.  This  will  soon  render  the  most  of  the  manh 
dry.  Should  any  springs  abound  near  the  edges  of  said  mardi 
they  will  be  readily  discovered  and  lateral  ditches  can  be  dog  to 
them.  Across  the  street  a  stone  culvert,  with  throat  about  two  by 
two  feet,  should  be  laid,  or  large  sewer  pipes  put  in  and  covered 
The  length  of  the  main  ditch  will  be  about  1,S00  feet,  and  the 
whole  expense  of  opening  the  ditches  and  making  the  culvert  will 
be  about  $300.  After  the  marsh  has  once  dried  out,  the  open  aide 
ditches,  and  perhaps  the  main  one  through  the  marsh,  can  be 
replaced*  by  putting  in  agricultural  drain  tile.  Though  anlett 
special  pains  were  taken,  it  would  be  better  to  leave  the  ditchee 
open  for  a  few  years.  Care,  however,  should  be  taken  to  keep 
these  ditches  cleaned  out  and  in  good  working  order.  Althoogn 
no  real  danger  need  be  apprehended  in  digging  these  ditches  at 
any  time,  the  work  would  be  safest  done  in  the  fall  after  a  frost 
and  in  cool  weather. 

The  owners  of  the  marsh  should  not  be  allowed  to  build  thereon 
unless  the  marsh  is  filled  sufficiently  to  render  the  site  suitable  for 
human  habitation.  Great  care  should  be  taken  by  all  residents 
living  about  the  marsh,  and  so  near  the  ground  water,  to  keep 
their  surroundings  clean.  Their  privy  vaults  and  cess-pools  are 
dangerously  near  their  drinking  water,  and  it  should  not  be  neces- 
sary to  wait  until  an  epidemic  removes  loved  ones  before  looking 
carefully  into  these  matters.  The  importance  of  this  should  be 
impressed  upon  the  minds  of  the  members  of  the  local  board  of 
health,  as  this  complaint  shows  that  they  are  criminally  careless 
and  unworthy  ot  their  positions  in  not  taking  steps  long  ago  to 
render  this  place  fit  for  nnman  habitation. 

There  is  no  doubt  but  that  this  marsh  is  a  nuisance  and  detri- 
mental to  the  public  health ;  a  nuisance  that  threatens  the  health 
and  lives  of  the  whole  community.  The  method  of  sewage 
disposal  in  connection  with  water  supply  is  a  dangerous  one,  as 
practiced  by  the  majority  of  the  house  owners,  and  should  be 
improved, 

O.  S.  WILSON,  C.  E. 
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REPORT  ON  NUISANCE  AT  F AIRPORT. 

State  Board  of  Health  of  New  York,  | 
RooHF^TER,  N.  Y.,  November'  6,  1886.     f 

Dr.  Lewis  Balch,  Esq., 

Secretarij  State  Board  of  Healthy  AVmny^  N.  T : 

Dear  Sir. —  In  accordance  with  your  request  of  the  twenty- 
serenth  ult.,  the  undersigned  would  state  that  on  the  thirtieth  nh^ 
he  made  a  careful  examination  of  the  condition  of  a  large,  abandoned 
mill-pond,  now  owned  by  the  New  York,  West  Shore  and  Buffalo 
Railroad  Company,  in  the  village  of  Fairport,  Monroe  county,  New 
York.  The  inspection  was  made  in  company  with  Messrs.  Allen 
Benedict,  John  M.  Williams,  Truman  Butts  and  Henry  Jerrels,  mem- 
bers of  the  village  board  ot  health,  who  had  complained  of  the 
noxious  exhalations  from  the  said  premises  to  the  railway  company, 
but  without  obtaining  the  necessary  relief,  even  after  the  declaration 
of  the  premises  as  a  nuisance,  and  the  due  service  of  a  notice  to  that 
effect.  The  general  facts  in  the  case,  as  derived  from  my  investi- 
gations, are  herewith  submitted  in  the  following 

Report  : 

A  few  years  ago,  before  the  construction  of  the  New  York,  West 
Shore  and  Buffalo  Railroad  through  Monroe  county,  there  existed 
in  the  central  portion  of  the  village  of  Fairport  a  large  mill-pond, 
which  was  formed  by  the  construction  of  a  dam  across  the  channel 
of  Thomas  creek.  This  pond  was  located  in  the  triangular  area 
west  of  Main  street,  north  of  the  Erie  canal  and  south  of  the  New 
York  Central  and  Hudson  River  Railroad,  as  shown  upon  the 
accompanying  map.  The  creek  flows  in  a  westerly  direction 
through  a  broad  valley,  with  very  gentle  slopes  on  the  northern 
side,  while  on  the  southern  side  the  slopes  are  much  greater,  the 
hills  rising  in  some  places  quite  abruptly  from  the  margins  of  the 
stream.  The  Erie  canal  winds  along  these  hillsides  on  the  southern 
side  of  the  valley  at  an  elevation  of  from  twenty-five  to  thirty  feet 
above  the  bed  of  the  creek,  so  that  the  latter  serves  also  to  intercept 
the  leakage  or  percolation  from  the  canal  as  well  as  to  receive  the 
general  drainage  from  the  extensive  southern  slopes. 

No  public  sewers  are  yet  in  existence  in  that  portion  of  the  vil- 
lage which  lies  north  of  the  canal,  and  all  private  drains  in  this 
district  necessarily  have  a  natural  outfall  into  the  creek  and  mill- 
pond.  Of  such  private  drains  from  premises  west  of  Main  street, 
quite  a  number  have  heretofore  been  constructed,  both  as  shallow 
ditches  on  the  surface  of  the  ground,  and  also  as  subsoil  pipes  or 
tiles  for  draining  cellars,  all  of  them  discharging  into  the  former 
mill-poTid.  In  consequence  of  the  presence  of  the  canal,  and  of  the 
percolation  of  water  from  the  same  into  the  more  or  less  pervioos 
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soil  of  the  particalar  locality  under  consideratioD,  the  maintenance 
of  these  drains  and  their  outtall  is  of  the  utmost  importance  to  the 
health  of  the  residents  ;  and  if,  by  any  cause,  the  drains  are  rend- 
ered inoperative,  or  if  the  convenient  and  natural  outfall  is  removed, 
then,  in  the  absentee  of  a  suitable  public  sewer,  a  serious  sanitary  and 
financial  burden  is  placed  upon  this  entire  district  of  the  village. 

Now  this  undesirable  condition  of  aifairs  haa  actually  occurred. 
The  entire  mill-pond  and  water  privileges  appertaining  thereto  was 
purchased  some  years  ago  by  the  New  x  ork.  West  Shore  and 
Buffalo  Railroad  Company,  for  railway  purposes,  and  a  single  track 
was  duly  laid  upon  an  embankment,  from  eight  to  ten  feet  high, 
constructed  directly  through  the  larger  portion  of  the  old  mill-pond, 
as  shown  upon  the  appended  map,  which  is  copied  in  part  from  the 
records  filed  in  the  Monroe  county  clerk's  office  by  the  said  railroad 
company,  and  in  part  from  maps  in  the  canal  engineer's  office  at 
Kochester.  On  this  map,  QABDBIMK  indicate  the  probable 
channel  of  Thomas  creek  prior  to  the  construction  of  the  New 
York,  West  Shore  and  Buffalo  Bailroad  and  the  new  tracks  recently 
built  bv  the  New  York  Central  and  Hudson  Biver  Bailroad  Com- 
pany,  immediately  adjacent  to  the  single  track  of  thd  former  road. 
F  l5  P  I  M  N  O  indicate  the  outlines  of  the  former  mill-pond ;  C 
denotes  the  location  of  the  former  grist-mill ;  C  F  represents  the 
former  head-race,  which  conveyed  the  water  from  the  pond  to  the 
mill ;  C  S  Q,  the  former  tail-race,  which  delivered  the  water  used  on 
the  wheels  into  the  stream  at  a  lower  level ;  F  D  denotes  an  earthen 
embankment  or  dam  across  the  bottom  of  the  valley ;  and  D  d  f,  a 
pair  of  timber  dams  or  overflows  across  the  creek  itself,  and  which 
are  now  entirely  removed.  To  avoid  the  cost  of  constructing  and 
maintaining  two  bridges  over  the  creek,  the  New  York,  West 
Shore  and  Buffalo  Bailroad  Company  made  a  new  channel,  I K,  for 
the  creek  on  the  northern  side  of  their  track  embankment,  and  cut 
away  the  two  timber  dams  D  d  and  d  f ;  and  a  cut  throufi^h  the 
earthen  dam  F  D  at  £,  on  the  southern  side  of  the  track,  a  stone 
culvert  under  the  railroad  embankment  at  T,  and  a  ditch  from  T 
to  £  continued  for  some  distance  easterly,  was  thought  sufficient  to 

{>rovide  for  the  drainage  of  that  portion  of  the  old  mill-pond  and 
ow  lands  lying  south  of  the  track. 

These  provisions,  however,  do  not  prove  adequate  to  remove 
the  water  which  collected  in  the  bottom  of  the  old  pond,  and  the 
latter  soon  became  a  swamp,  with  the  usual  results.  Apparently, 
the  bottom  of  the  culvert  T  was  located  at  too  high  an  elevation, 
or  else  the  ditches  T  E  G  H  were  too  shallow,  or  became 
obstructed.  Complaints  from  the  local  board  of  health  were 
practically  disregarded  by  the  railroad  company  in  consequence  of 
financial  embarrassments,  and  an  attempt  was  then  made  by  the 
company  to  fill  up  the  low  grounds  and  swampy  areas  without 
expense  by  opening  up  the  area  as  a  dumping  ground  for  all  sorts 
of  refuse  from  the  village.  This  procedure  has  now  aggravated 
the  troubles  caused  by  the  swamp  alone,  and  the  advice  of  your 
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Board  is  soa^ht  in  the  premises.  The  New  York,  West  Shore  tod 
Bufialo  Railroad  was  leased  recently  by  the  New  York  Gentnl 
and  Hudson  River  Railroad  Company,  and  in  order  to  make  the 
operation  of  the  two  railways  more  convenient,  a  new  line  of 
double  track  road  was  constructed  on  the  northern  side  of  the 
single  track  line  built  by  the  New  York,  West  Shore  and  Buffalo 
Railroad  Company,  as  indicated  on  the  map.  Further  alterations 
of  the  existing  water-courses  thus  became  necessary,  and  the  creek 
was  diverted  from  its  former  channel,  A  Q  into  the  old  tail-race  A 
S  Q,  along  with  minor  alterations  along  A  B  D  and  P  I  K.  The 
culvert  T  was  also  lengthened  so  as  to  pass  under  the  two  new 
tracks,  while  the  single  track  of  the  New  York,  West  Shore  and 
Buffalo  Railroad  was  moved  a  few  feet  southerly  without  auy 
extension  of  the  culvert  masonry.  The  result  of  these  operations 
at  this  locality  was  to  completely  obliterate  the  southern  tennina- 
tion  ot  the  culvert  T,  and  to  almost  wholly  obstruct  the  sanae  at 
its  northern  end  near  the  creek ;  but  in  order  to  allow  some  water 
to  pass  through  into  the  creek,  a  small  plank  sluce  or  tnbe,  abont 
twelve  inches  wide  and  twelve  inches  deep,  was  laid  throngh  the 
culvert  and  the  earthen  banks  formed  beyond  the  ends  of  the 
masonry  as  indicated  in  the  adjacent  diagram. 


y^y.,  f^^%AJfJf.         ^^^  j^^^^,  jp^^/^ 
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By  shifting  the  track  of  the  New  York,  West  Shore  and  Bufialo 
Railroad  somewhat  to  the  south,  however,  the  ditch  formerly  dog 
from  T  easterly  became  filled  up,  and  to  compensate  for  this 
obstruction  the  plank  sluice  or  tube  was  extended  about  fiity  feet 
easterly  along  the  foot  of  the  embankment  to  meet  a  new  Bmall 
ditch.' 

The  only  inference  that  can  be  drawn  from  these  constructioDS 
of  the  New  York  Central  and  Hudson  River  Railroad  Company  ii 
that  the  mill  pond  and  low  grounds  south  of  the  railway  are 
eventually  to  be  filled  up  and  that  the  stone  culvert  T  will  thus 
become  useless.  To  this  proposition  it  may  fairly  be  objected  that 
the  entire  mass  of  material  used  in  filling  up  the  undrained  low 
area  will  become  saturated  with  water  and  thus  be  rendered 
unhealthy.  It  may,  perhaps,  be  urged  that  the  railroad  embank- 
ments are  not  impervious,  and  that  a  serious  saturation  oi  the 
filling  material  w^ill  not  occur  ;  but  here  the  reply  would  be  that  il* 
these  embankment  are  not  firmly  compacted  so  as  to  be  substantisllj 
water-tight  then  they  are  unsafe  for  railroad  purposes  ;  and  the  lonser 
that  they  are  subjected  to  the  weight  and  vibrations  of  trains,  Uie 
more  compact  ai\d  \«\\>e\\\ow^  vf  ill  they  become.  In  my  opinion,  these 
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embankments  will  practically  act,  sooner  or  later,  like  the  earthen 
banks  of  water  storage  reservoirs  and  will  retain  nearly  all  of  the 
surface  and  subsoil  drainage  waters,  together  with  the  appreciable 
percolation  from  the  canal,  which  would  natnrally  gravitate 
towards  the  creek  from  the  south ;  and  hence,  before  the  filling 
up  of  the  low  area  is  undertaken,  ample  provision  for  subsoil 
drainage  should  be  made  by  the  complete  restoration  of  the  culvert 
at  T  or  its  fair  equivalent.  The  low  area  in  question  extends  from 
Main  street  to  this  culvert,  a  distance  of  over  1,200  feet,  and  has 
an  average  width  of  about  130  feet,  thus  giving  an  area  ot  nearly 
four  acres  which  would  be  rendered  unhealthy  if  filled  in  without 
previous  drainage.  An  area  of  such  magnitude  in  the  central 
portion  of  a  flourishing  village,  and  which  in  all  probability  will 
become  the  site  of  factories,  shops  and  dwelling,  on  account  of  its 
convenient  location  relatively  to  the  railroads  and  the  Erie  canal, 
should  receive,  during  its  transformation,  the  careful  attention  of 
the  sanitary  authorites,  and  every  effort  should  be  made  to  secure 
the  proper  facilities  tor  the  escape  of  the  water  before  the  filling 
up  takes  place. 

It  has  already  been  stated  that  the  railroad  ofiicials  have  allowed 
this  low  ground  to  be  used  as  a  general  dumping  place  for  rubbish 
from  the  village.  My  examination  showed  tnat  the  margins  of  the 
old  mill-pond  site  are  now  covered  with  large  accumulations  of 
rotten  wood,  waste  paper,  rags,  refuse  from  chemical  works,  straw, 
decayed  vegetables,  scrap  sheet  iron  and  tin,  etc. ;  also  that  a  num- 
ber of  private  drains  had  formerly  been  laid  from  buildings  in  the 
vicinity  to  the  old  pond,  and  that  the  mouths  of  some  of  these 
pipes  had  been  obstructed  by  the  rubbish.  Such  a  condition  of 
afiairs  cannot  fail  to  be  insalubrious,  and  hence  it  is  not  surprising 
to  learn  that  much  sickness  of  a  serious  nature  has  occurred  in 
this  portion  of  the  village  during  the  past  two  or  three  months. 
It  is  stated  that  during  this  period  of  time  four  deaths  from  typhoid 
fever,  from  among  the  residents  of  this  district,  have  occurred,  and 
that  there  is  a  large  number  who  sufiered  from  fevers  of  a  malarial 
character.  In  this  case  I  advised  the  local  board  of  health  to  look 
closely  after  the  wells  from  which  the  domestic  water  supplies  were 
taken,  since  the  nature  of  the  soil,  the  absence  of  sewers,  and  the 
filthy  condition  of  the  surface  of  the  ground  in  a  number  of  places, 
indicated  the  possibility  of  a  serious  pollution  of  the  wells. 

To  what  extent  the  exhalations  from  the  swampy  bottom  of  the 
old  mill-pond,  during  the  past  summer,  are  responsible  for  the 
prevalence  of  typhoid  fever,  I  am  unable  to  say  ;  but  I  have  little 
doubt  that  a  large  share  of  the  malaria  complained  of,  and  noticed 
by  physicians  among  the  residents  of  the  district  under  considera- 
tion, is  directly  attributable  to  this  source,  as  well  as  to  the  decaying 
organic  refuse  which  has  been  dumped  along  the  margins.  The 
practice  of  depositing  such  matter  in  the  wet  lands  is  reprehensible, 
and  should  be  stopped  at  once.     My  advice  was  to  collect  all  ot  the 
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combustible  matter  tbui  deposited,  and  to  bam  it  as  soon  as  pn^ 
ticable ;  also  to  cover  the  remainder  with  a  deep  layer  of  dean, 
fresh  earth  —  places  that  were  particularly  foul  being  first  treated 
with  qnick-lime;  further,  that  the  proper  measurea  be  taken  to 
secure  thorough  drainage  of  the  low  area  before  any  more  filling  in 
occurs.  Witli  regnrd  to  the  practicability  of  such  drainage,  it  may 
be  said  that  no  physical  difficulties  here  present  themselves.  Tbere 
/  is  an  abundance  of  fall  in  the  creek  from  the  culvert  T  westerly, 

and  if  it  should  prove  that  the  bottom  of  this  culvert  has  been 
built  at  too  higli  an  elevation,  the  construction  of  a  new  culvert  tt 
that  point,  or  at  auy  other  more  convenient  locality  between  T  and 
Main  street,  and  tlie  deepening  of  the  existing  channel  of  the 
creek  for  a  few  hundred  feet  westerly,  would  not  be  a  very  expen- 
sive matter.  Alter  a  suitable  outfall  has  thus  been  provided,  the 
drainage  of  the  swampy  bottom  of  the  old  pond  can  easily  be 
effected  by  means  of  a  few  ditches  cut  therein.  In  this  work  ninch 
of  what  has  already  been  done  by  the  railroad  company  can  be 
utilized,  provided  that  obstructions,  like  large  stumps  and  caved 
banks,  are  removed. 

As  the  land  in  question  is  owned  by  the  railroad  company,  and 
as  the  natural  water-course  has  been  diverted  tor  the  convenience 
of  said  company,  also,  since  the  deposit  of  objectionable  organic 
rubbish  upon  the  property  of  said  company  was  duly  permitted  and 
^  countenanced,  it  seems  clear  that  the  railway  authorities  should 
perform  all  of  the  work  necessary  to  abate  the  evils  which  have 
arisen  in  consequence  of  their  operations.  The  expenses  thereby 
involved  will  probably  not  exceed  $800,  and  this  sum  is  small  in 
comparison  with  the  saving  effected  by  the  diversions  of  the  creek. 
The  questions  involved  in  the  right  to  drain  into  the  abandoned 
mill-pond,  and  in  the  duty  of  the  railroad  company  to  provide  a 
\  proper  artificial  outfall,  in  place  of  the  natural  stream  which  they 

have  diverted  for  purely  economical  reasons,  are  herewith  passed 
over  as  they  are  of  a  legal  character. 

In  view  of  the  foregoing,  I  would  recommend  that  the  abandoned 
mill-pond  at  Fairport  be  thoroughly  drained ;  that  if  it  is  hereafter 
to  be  filled  up,  suitable  covered  drains  be  built  upon  its  bottom 
with  sufficient  grades  towards  the  outlet  culvert,  or  culverts,  under 
the  railroad  embankments,  and  that  the  material  used  in  filling  up 
be  free  from  putrescible  organic  matter.  On  its  part,  the  village 
board  of  health  should  interdict  the  dumping  of  offensive  matter 
upon  the  swampy  area,  and  should  take  precautions  to  prevent  the 
discharge  of  sewage  or  domestic  waetes  thereon  from  surface  or 
subsoil  drains.  The  advice  with  regard  to  the  prevalence  of  the 
fevers  mentioned,  and  the  probable  causes  thereof,  is  not  within 
my  province,  and  must  accordingly  be  left  to  your  own  more 
competent  judgment. 

Respectfully  submitted, 

EMIL  KUICHLING, 

Civil  J^ngineer. 
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PLAJi  FOR  ABATING  NUISANCE  AT  GIBBON. 

Office  of  SnPKaraTENDEur  of  Publio  Wobkb,  ) 
AusAMY,  Jidy  23,  1886.  } 

De.  Lewis  Balou,  Secretary  State  Board  of  Health  : 

Deab  Sir. —  Pleaflcfind  map  aod  estimate  for  tilling  up  old  lock 
at  Coming  and  abating  niiisanue.     If  it  meets  tlie  approval  of  your 
Board,  please  return  it  with  indorsement,  and  oblige.     I  will  com- 
mence the  work  at  once  upon  the  receipt  of  the  same. 
I  remain  very  truly  yours, 

JAMES  SHANAHAN,  Superintendent. 


^^^'^ 
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Dr.  Lewis  Balch, 

Secretary  New  York  Stats  Board  of  Health  : 

Sib. —  I  submit  the  following  with  regard  to  the  naisanoe  exist- 
ing at  Gibson,  near  Corning : 

I  visited  the  place  on  the  twenty-ninth  inst.«  in  company  with 
Mr.  C.  Bennett,  the  engineer  in  charge  of  the  work,  under  Iawb 
1886,  chapter  276.  Gibson  is  a  small  settlement,  about  one  mile 
sonth-east  from  Corning,  on  the  abandoned  Chemung  canal,  just 
below  the  old  State  dam  in  Chemung -river. 

Since  the  canal  was  abandoned,  the  Delaware,  Lackawana  and 
Western  Railroad  has  been  built  along  the  river,  aud  their  Coming 
depot  established  at  Gibson.  Said  depot  is  between  the  canal  lock 
and  river.    (See  sketch). 

Across  the  lower  end  of  said  lock  a  highway  bridge  crossed  the 
canal.  The  canal  at  this  point  is  now  filled,  so  that  the  bridge 
trusses  only  serve  as  guard  rails  on  either  side  of  the  highway.  Some 
water  now  stands  in  the  bottom  of  the  lock  above  this  bridge  or 
crossing,  also  in  the  old  canal  bed  below  this  bridge,  and  extending 
to  the  bed  of  Narrows  creek. 

The  appropriation  was  made  to  abate  this  nuisance,  which  will 
be  readily  done  by  filling  these  two  holes  with  earth,  as  planned  bj 
Mr.  Bennett,  who  estimates  that  2,250  cubic  yards  will  suffice  to 
fill  them  to  the  level  of  the  land  adjoining.  He  also  proposes  to 
obtain  the  material  for  filling  from  the  bed  of  Narrows  creek  undo: 
the  railroad,  and  from  the  river  near  by,  which  will  improve  the 
water-way  of  this  torrential  stream  at  the  same  time. 

It  is  my  judgment  that  the  plan  of  Mr.  Bennett  will  abate  the 
nuisance  in  a  simple  and  efiective  manner. 

Yours  very  respectfully, 

O.  S.  WILSON. 
Albany,  July  31,  1886. 


Albany,  August  9,  1886. 

Hon.  Jambs  Shanahan,  Superintendent  Public  Works  : 

Sir. —  In  answer  to  your  communication  of  July  25,  1886,  asking 
the  approval  of  the  State  Board  of  Health  upon  the  plans  for  ffll- 
iug  the  abandoned  Chemung  canal  at  Gibson,  N.  Y.,  as  required 
by  chapters  276  and  440,  Laws  of  1886,  I  would  respectfully  state 
that  the  plans  as  submitted  having  been  carefully  examined,  are 
approved  by  me  as  executive  officer  of  the  State  Board  of  Health, 
and  are  herewith  returned. 

I  remain  sir,  yours  truly, 

LEWIS  BALCH, 

Secretary. 
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STATE  DRAIN  AT  HORSEHEADS. 

Ou  June  six,  the  following  letter  was  received  at  Central  office: 

HoRSBHSADS,  N.  Y.,  Juue  2,  1886. 

Secretary  State  Board  of  Healthy  Albany^  N.  Y, : 

Drab  Sib. — I  have  been  elected  health  officer  of  this  village. 
The  board  of  health  of  this  village,  I  think,  wants  to  do  its  duty. 
They  have  instructed  me  to  make  the  following  request  of  you : 

First  Inform  us  if  we  shall  cause  to  be  made  for  the  village,  a 
registration  of  vital  statistics  separate  from  the  town. 

Second.  That  you  send  an  engineer  here  to  inspect  the  drain 
made  by  the  State  under  the  direction  of  the  State  Board  of  Health, 
a  year  and  a  half  ago,  a  part  of  which  is  a  failure,  and  advise  us 
how  to  repair  it,  and 

Third,  That  the  said  engineer  be  requested  to  give  us  a  plan 
for  the  disposing  of  the  privy  refuse  of  the  village. 

Respectfully  yours, 

R.  P.  BUSH. 

The  letter  was  referred  to  Superintendent  Sbanahan,  from 
whom  the  following  return  was  received. 

Office  of  Supbbintbndent  of  Ptjblio  Wobks,  ) 
Albany,  June  7,  1886.  j 

Db.  L.  Baloh,  Secretary  State  Board  of  Healthy  Albany^  N,  Y. : 

Dbab  Sib.  —  The  communication  from  R.  P.  Bash,  to  you,  and 
referred  by  you  to  me,  bearing  date  June  second,  is  just  received. 
In  reply  I  would  state  as  follows : 

The  drain  at  Horseheads  was  constructed  according  to  a  plan 
approved  by  the  State  Board  of  Health  and  the  nuisance  com- 
plained of  was  abated.  If  any  additional  nuisance  is  created,  it  is 
DO  fault  of  the  State.  The  engineer,  Mr.  Wilson,  is  now  on  the 
ground  or  near  there  at  Havana,  and  1  would  refer  you  to  him  for 
any  further  information. 

Yours  very  truly, 

JAMES  SHANAHAN, 

Superintendent  Public  Works. 

P.  S.  The  full  address  of  Mr.  Wilson  is  O.  S.  Wilson,  Havana, 
N.  Y. 
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In  accordance  with  this  enggestion  the  complaint  was  referred 
to  Engineer  Wilson,  from  whom  the  following  report  was  received: 

Dk.  Lewis  Baloh, 

Secretary  New  York  State  Board  of  Health  Albany^  N,  7.; 

Sir.  —  In  accordance  with  instructions  received  from  your  office, 
I  have  the  honor  of  submitting  the  following  with  regard  to  the 
present  coiidition  of  the  State  drain  at  Horseneads  : 

I  respectfully  refer  you  to  the  map  and  reports  made  by  myself 
in  July  1884,  and  later  for  the  better  understanding  of  what  the 
surroundings  were  at  the  completion  of  the  work.  There  are 
three  lines  of  pipe  through  the  £.  C  &  N.  S.  R.  embankment, 
two  of  which  are  in  the  canal  and  one  for  Mud  brook,  the  latter 
emptying  into  the  canal  after  passing  through  Mr.  McComben' 
tannery.  The  pipes  referred  to  were  put  in  by  the  railroad  com- 
pany and  were  not  disturbed  by  the  State.  It  was  part  ot  the 
plan  adopted  by  your  board  to  have  these  pipes  left  to  assist  in 
carrying  off  the  water  in  time  of  freshet.  When  the  railroad 
embankment  was  moved  by  the  owners  the  earth  was  put  in  the 
canal  bed  in  such  a  way  as  to  cover  the  lower  ends  of  both  the 
pipes  in  the  canal,  thu&  preventing  the  passage  of  water.  As  a 
consequence,  when  the  first  freshet  occurred  the  Mud  brook  pipe 
was  the  only  available  outlet  ( except  the  State  pipe)  and  the  water 
rushing  into  the  catch-basin,  placed  at  the  mouth  of  Mud  brook  to 
take  its  summer  flow  into  the  State  drain,  nearly  destroyed  it  and 
prevented  its  successful  operation.  In  consequence  Mud  brook 
now  runs  into  the  canal  bed  keeping  it  wet  between  the  railroad 
and  the  first  street  south  (name  forgotten).  It  is  this  part  ot  the 
canal  that  is  the  cause  of  the  complaint  made  by  the  health  ofiicer. 

Had  the  owners,  in  removing  the  railroad  embankment,  left  the 
other  two  pipes  open  —  as  they  promised  —  it  is  my  judgment  that 
the  catch-basin  referred  to  would  have  been  working  socceas- 
fully  to-day.  As  it  is  it  may  cost  twenty-five  dollars  to  restore 
said  catch-basin  and  clear  the  two  pipes  referred  to  for  use  in  time 
ot  freshets. 

As  to  the  disposal  of  privy  contents  and  household  slops  I  will 
state  that  the  soil  in  the  village  is  loam  and  gravel  for  a  depth  of 
ten  to  thirty  feet,  underlying  which  is  a  bed  ot  blue  clay  varying 
from  ten  to  140  feet  in  thickness.  The  drinking  water  used  in  the 
village  is  obtained  from  wells  the  majority  of  which  are  driven 
until  water  is  found  aho'oe  the  main  bed  of  clay  underlying  the 
village ;  though  some  of  them  pass  through  a  thin  bed  ot  clay  before 
water  is  obtained  in  sufficient  or  constant  quanties.  Within  the 
past  year  a  few  wells  have  been  put  down  through  the  l>ed  of  claj 
referred  to  above  with  good  success  in  all  cases  when  the  clay  hw 
been  fully  penetrated.  In  one  case  a  well  was  drilled  150  fe^ 
without  penetrating  the  clay,  and  proved  a  failure — though  the 
deepest  well  in  ik^  vUk^e.    The  expense  attending  this  metSodof 
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obtalDing  water  will  doubtless  be  a  barrier  to  its  general  adoption. 
It  is  apparent  that  in  snch  a  soil  the  utmost  care  should  be 
exercised  in  keeping  impurities  out  of  the  soil. 

Privy  vaults  and  cesspools  are  almost  universally  used  and 
abandoned  for  new  ones  when  filled.  In  a  few  cases  drawers  are 
used  under  the  privies,  the  contents  of  which  are  composted  and  used 
as  fertilizers.  There  are  a  few  vaults  that  are  periodically  cleaned. 
The  cases  where  any  precautions  of  this  kind  are  observed  are  rare 
—  comparatively  —  and  still  more  so  with  reference  to  the  house- 
hold and  kitchen  drains:  There  have  been  cases  of  typhoid  fevers 
within  two  years  in  the  village  that  were  so  located  as  to  almost 
prove  their  origin  owing  to  a  single  source  of  pollution,  and  several 
of  these  cases  proved  faftal. 

When  told  that  their  source  of  water  supply  is  a  dangerous  one 
or  that  new  methods  of  filth  disposal  should  be  generally  adopted, 
one  is  met  with  the  expense  attending  such  methods. 

It  is  my  opinion  that  the  people  of  Horseheads  can  obtain  the 
most  of  life  and  civilization  at  the  least  expense  by  the  general  — 
compulsory  of  need  be  —  adoption  of  tight  drawers  under  their 
privies  and  tight  cesspools  or  vaults  for  house  or  privy  refuse.  The 
same  to  be  emptied  as  often  as  necessary  to  keep  the  same  from 
being  a  nuisance  to  themselves  and  their  neighbors. 

Horseheads,  June  10,  1886. 

Very  respectfully  submitted, 

O.  S.  WILSON, 

CivU  Engineer. 


Albany,  N.  Y.,  June  12,  1886. 

The  State  Board  of  Health  would  approve  of  the  use  of  tight 
drawers  or  tubs  for  privies,  but  considers  it  a  safer  method  for  the 
disposal  of  garbage  and  waste  that  barrels,  tubs,  or  some  other 
receptacle  be  used,  which  can  be  carried  away  and  emptied,  in  the 
place  of  vaults  or  cesspools.  These  latter  are  rarely  if  ever  com- 
pletely water  tight,  and  consequently  do  not  guard  against  the 
danger  of  leakage  ot  fluid  substance  into  the  surrounding  soil. 

LEWIS  BALCH,  M.  D. 

Secretary  State  Board  of  Health% 
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NUISANCE  AT  ATTICA. 

A  petition  was  received  through  the  Attorn ey-Greneral's  ofiSoe, 
from  Burley  Smith  and  others,  of  Attica,  complaining  of  the 
insanitary  condition  of  a  certain  sewer  in  the  village,  and  of  the 
-indifference  of  the  local  authorities  to  the  complaint.  The  follow- 
ing documents  show  the  complaint  and  the  action  taken  by  Hob 
ofBce  to  secure  the  abatement  of  the  nuisance : 

STATE  OF  NEW  YORK. 

Atfobney-Genbral's  Officb,         ) 
Albany,  October  7,  1886.  J 

Respectfully  referred  to  State  Board  of  Health  with  request 
that  same  may  receive  attention. 

D.  O'BRIEN, 
Attorney-General. 

Attica,  N.  Y.,  September  30,  1886. 
To  ihs  Attomey-Qeneral : 

Honored  Sir.  —  We,  residents  of  East  avenue  in  the  village 
of  Attica,  N.  Y.,  beg  leave  to  call  your  attention  as  a  member  of 
the  State  Board  of  Health  to  what  we  term  a  nuisance,  which  is 
not  only  very  offensive  to  the  residents  of  this  street,  but  maj 
prove  disastrous  to  the  public  health. 

The  facts  are  these :  ^^  A  few  years  ago  the  trnsteee  of  the 
corporation  of  the  village  of  Attica  were  instrumental  in  con8t^le^ 
ing  a  sewer  running  from  the  north  bounds  of  Main  street,  tbroogh 
a  small  ravine,  to  the  north  bounds  of  said  East  avenne,  into  whi^ 
flow  the  waters  of  a  living  spring.  The  outlet  of  this  sewer  is 
within  ten  feet  of  the  sidewalk  on  the  north  side  of  said  Eaat 
avenue.  Since  the  construction  of  said  sewer  the  ravine  through 
which  it  runs  has  been  filled  up  and  several  residences  erected  near 
by.  Many  residents  of  Main  and  Walnut  streets  drain  their  refoae 
matter,  including  the  contents  of  several  privies,  into  thiR  sewer, 
and  from  its  outlet  the  said  refuse  matter  runs  along  on  top  of  the 
ground  through  the  channel  made  by  this  spring,  near  manj 
dwelling-houses,  causing  at  times  a  stench  almost  unbearable. 
There  has  been  much  sickness  on  this  street ;  some  cases  of  fever, 
the  origin  of  which  is  attributed  by  good  medical  authority  to  this 
refuse  matter. 

"  "We  have  requested  the  trustees,  at  different  times,  to  abate  this 
nuisance.  They  all  agree  that  it  ought  not  to  exist,  but  take  no 
steps  toward  its  abatement.  They  have  met  several  times  to 
consider  the  matter,  but  no  satisfactory  results  have  followed  their 
deliberations.  We  make  no  unreasonable  demand,  but  earnestly 
request  that  this  matter  may  receive  the  consideration  its  serious 
nature  calls  for." 
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To  that  end  we  trust  that  yon  will  call  the  attention  of  the  State 
Board  of  Health  to  this  case  at  your  earliest  convenience.  We  can 
furnish  abundant  evidence  in  support  of  the  foregoing  statements, 
if  desired,  and  as  one  knowing  of  the  alleged  grievance,  would 
refer  you  to  Hon.  R.  S.  Stevens,  of  this  place,  who  will  fully 
corroborate  our  statements.  Would  be  glad  to  hear  any  sugges- 
tions from  you  tending  to  assist  in  the  settlement  or  adjustment  of 
this  matter.  Direct  all  communications  to  Burley  Smith,  Esq., 
Attica,  Wyoming  county,  N.  Y. 

Very  respectfully  yours, 

BURLEY  SMITH. 
RUSSELL  J.  STONE. 
W.  F.  COGSWELL. 


Albany,  October  9,  1886. 
BuBLEY  Smpih,  Esq.,  Attica^  N.  Y.: 

Dear  Sm. —  The  petition  of  September  thirtieth,  of  yourself 
and  others,  addressed  to  the  Attorney-Oeneral,  was  by  him  referred 
to  this  office  yesterday. 

The  nuisance  you  complain  of  is  undoubtedly  one  needing  relief. 
The  question  comes  up  as  to  whether  it  is  not  better  to  adopt  some 
plan  for  proper  drainage  of  the  village^  or  only  to  act  upon  this 
one  trouble  alone.  The  board  of  health  of  your  village  has  the 
power  to  remudy  the  nuisance  in  two  >«rays :  First,  after  having 
found  it  to  be  a  nuisauce  dangerous  to  the  public  health,  by  con- 
demning it  as  such,  and  directing  the  village  trustees,  as  the  parties 
maintaining  the  nuisance,  to  abate  it.  Second :  By  doing  the 
necessary  work  themselves,  in  case  the  trustees  do  not  obey  their 
directions,  the  work  to  be  paid  for  in  the  same  way  as  other  village 
work. 

I  am  of  the  opinion  that  some  plan  for  general  sewerage  would 
be  well  to  have  adopted.  To  this  end  the  village  should  employ  a 
good  sanitary  engineer,  who  could  advise  all  that  would  be  neces- 
sary. The  plan  should  be  so  made  that  in  case  of  growth  of  the 
village,  new  sewers  could  be  laid  as  needed,  which  would  be  in 
accord  with  those  already  done. 

This  work  could  not  now  be  started  before  spring,  except  the 
general  surveys  and  plans,  as  the  season  is  too  far  advanced  to  lay 
sewers  successfully,  but  arrangements  could  be  made  looking  to 
this  improvement  for  next  year.  An  engineer  could  be  sent  by 
this  office,  in  which  case  the  village  would  be  expected  to  pay  his 
fee  and  expenses. 

I  will  write  to  the  health  officer  of  your  village  concerning  the 
nuisance  you  complain  of. 

I  remain  sir,  yours  truly, 

LEWIS  BALCH, 

Secretary, 
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Attica,  October  12, 1886. 
Tli£  StaU  Board  of  Health  : 

Gentlemen. —  Your  letter  of  the  ninth  of  October  received,  and 
in  reply  would  say  that  the  nuisance  we  complain  of  is  a  sewer  Uid 
jointly  by  the  trustees  of  this  village  and  the  parties  using  it    It 
was  laid  between  Main  street  and  East  avenue,  in  a  natural  rarine, 
and  when  it  reached  the  avenue  it  was  allowed   to  stopauddi^ 
charge  the  contents — say  ten  or  nnore  privies  and  sink  drains  on 
mv  lot,  and  within  five  feet  of  the  sidewalk.     The  board  of  health 
officers  and  trustees  ot  the  village  have  both  looked  at  it,  and  say 
it  is  all  wrong.  All  that  they  ever  done  was  to  employ  an  engineer, 
make  plans  and  specifications  and  buy  the  tile  to  extend  the  sewer. 
The  tile  are  piled  up  here  in  the  village.     It  would  cost  but  little 
to  extend  it,  as  it  runs  down  the  ravine  spoken  of,  which  is  ei^t 
or  ten  feet  deep,  and  to  the  Tonawanda  creek.     The  cost  of  exes- 
vation  would  be  nothing,  and  they  have  the  tile.     If  they  wodM 
even  extend  it  1,000  feet  and  take  it  away  from  the  houses  it  woold 
help  us  some.     We  have  had  cases  of  typhoid  and  malarial  fereis 
last  year  and  this  within  two  hundred  feet  of  it,  and  at  this  wririo^ 
have  several  cases  of  diphtheria  in  the  village.     In  extending  this 
sewer  you  interfere  with  no  plan  of  general  sewerage,  and  there 
can  be  no  objection  that  I  can  see.     If  you  can  help  us  ont  job 
will  greatly  obMge  this  section  of  the  village. 

Respectfully, 

BURLET  SMITE 


OcU^her  13, 18* 
To  BuRLEr  Smffh,  Esq.,  Attica^  N.  Y, : 

Dear  Sik. — Your  favor  of  the  twelfth  inst.,  is  received.  We 
have  this  day  made  a  formal  request  of  the  local  board  i 
health  of  vour  villaije  to  immediately  abate  the  nuisance  froa 
which  you  are  suffering  and  which  we  hope  will  be  at  once  «etid 
upon.  Should  no  attention  be  paid  to  this  request  it  will  k 
necessary  tor  this  board  to  use  the  power  conferred  upon  it  bf 
subdivision  1,  section  3,  of  chapter  270  of  the  Laws  of  I8j>5,  andtv 
order  the  local  board  of  health  to  convene  and  do  its  neccrtfitf^ 
work.  We  trust  that  such  will  not  l)e  necessary  and  that  the  locJ 
board  will  of  its  own  volition  heed  the  request  of  this  office  ud 
abate  the  nuisance. 

I  send  the  communication  to  the  local  board  in  yonr  ctft 
Please  hand  it  to  the  president  and  kindly  inform  this  office  otih 
names  of  your  village  board  of  health. 

Very  respectfully  yours, 

FREDERICK  CARMAN, 

Assistant  Seeretarj/. 
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Attioa,  N.  Y.,  Octohw  21,  1886. 
The  StcUe  Board  of  Heath  : 

Gbntlemkn. —  You  will  pardon  me  for  not  answering  your  com- 
municatioa  before,  but  I  have  been  absent  for  a  few  days.  In  1885, 
there  was  what  I  suppose  would  be  called  a  town  board  of  health. 
J.  D.  Turrell,  supervisor  of  this  town,  as  president,  Dr.  Gifford, 
health  oliieer,  ana  Edward  Skinner,  secretary.  Since  that  time 
they  claim  to  have  had  no  board  of  health.  And  the  trustees  of 
the  villafi^e  have  acted.  And  I  delivered  the  communication  that 
was  addressed  to  the  board  of  health  in  my  care,  to  the  clerk  of  the 
board  of  trustees. ,  They  have  had  one  meeting  since  and  did  not 
take  any  action  in  the  matter,  they  will  meet  again  on  Monday 
night,  and  if  they  do  not  notice  it  at  that  time  will  inform  yon. 

Respectfully, 

BURLEY  SMITH. 


Attica,  N.  Y.,  Octoh&r  26,  1886. 

Mr.  Fred  Carman^  Assistant  Secretary  State  Board  of  Healthy 
Albany^  N.  T  : 

Dear  Sis. —  Your  communication  addressed  to  the  board  of 
health  of  the  village  of  Attica  in  care  of  Burley  Smith,  Esq.,  and 
being  dated  October  13,  1886,  was  received  by  the  board  of  trustees 
of  the  village  of  Attica  last  evening  and  ordered  filed.  In  compli- 
auce  with  the  instructions  thereon  the  board  of  trustees  will  proceed 
to  investigate  the  alleged  nuisance  under  and  by  virtue  of  section  4, 
of  title  4,  and  chapter  449  of  the  Law  of  1853,  and  have  appointed 
'Thursday,  October  28th  as  a  day  for  the  hearing  of  the  grievances 
ot  the  parties  complaining.  The  result  of  their  inquiries  and  the 
investigation  will  be  duly  transmitted  to  your  honorable  Board. 

By  order  of  President. 

Very  truly, 

V.  DECOT, 

Clerk. 

The  matter  rested  pending  the  organization  of  the  local  board  of 
health,  when  the  matter  was  again  agitated  and  presented  to  that 
body  for  final  disposition. 

[Assembly,  No.  37.1  27 


FOOD  AND  DRUGS. 
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CANNED  FEENCH  PEAS  AND  BEANS. 

On  the  fourth  of  October  a  petition  was  received  from  Messrs* 
Boardman  &  Boardman,  attorneys  for  James  P.  Smith,  importers 
of  New  York  city,  asking  exemption  from  the  operation  of  the 
food  and  drn^  law  for  certain  peas  and  beans  imported  from  France 
and  admitted  to  be  colored  with  a  certain  minute  proportion  of  sul- 
phate of  copper.  The  boards  of  health  of  New  York  city  and 
Brooklyn  having  forbidden  the  sale. of  these  peas,  the  importers 
sought  the  decision  of  the  State  Board  of  Health  thereon.  Samples 
of  tne  peas  and  beans  were  procured  and  sent  to  the  three  public 
analysts  of  the  board  and  the  amount  of  copper  contained  tnerein 
determined  quantitatively.  The  results  agree  pretty  closely  and 
the  only  question  now  to  determine  is  whether  peas  containing  the 
proportion  of  copper  therein  found  ought  to  be  permitted  to  be  sold 
for  public  consumption.     The  following  are  the  papers  in  the  case : 

State  Board  of  Health  of  New  Yoek,  ) 
Albany,  December  %  1886.  f 

To  the  Hon.  David  B.  Hill,  Oovemor  State  of  New  York  : 

Sib. — I  have  the  honor  to  submit  for  your  excellency's  approval 
the  following  declaration  of  the  State  of  Board  of  Health,  made  at  a 
regular  meeting  held  in  the  city  of  Albany,  on  the  23rd  day  of 
November,  1886  —  in  reference  to  exempting  certain  canned  peas 
and  beans  from  the  operation  of  chapter  407  of  the  Laws  of  1881 : 

James  P.  Smith,  importer,  of  the  city  of  New  York,  on  Septem- 
ber 29,  1886,  petitioned  the  State  Board  of  Health  to  inquire  into 
and  determine  the  healthfulness  of  certain  canned  peas  and  beans, 
imported  by  him  from  France,  and  having,  for  the  purpose  of 
preserving,  a  certain  proportion  in  each  can  ot  the  sulphate  of 
copper. 

tinder  instructions  from  this  office,  the  three  public  analysts  of 
the  State  Board  of  Health,  purchased  in  open  market,  cans  of  peas 
tfnd  beans  of  the  brands  imported  by  Mr.  James  P.  Smith,  quan- 
titative analyses  were  made,  showing  the  quantity  ot  copper  found 
in  each  can,  and  the  results  transmitted  to  this  office. 
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Taking  these  reports  into  consideration ;  the  fact  that  for  jem 
these  peas  and  beans  have  been  used  by  the  public  without  injury; 
that  the  extent  of  the  dealings  in  these  articles  of  food  was  y&j 
large,  and  formed  an  important  branch  of  indastry  and  commerce; 
that  it  coald  be  bat  speculative  as  to  the  harm  that  might  be  caused 
by  their  use ;  the  board  reached  the  conclusion  that  no  danger  or 
menace  to  the  public  health  would  be  had  by  allowing  the  use  as 
food  of  canned  peas  and  beans  containing  the  amount  of  copper 
found  to  be  in  the  cans  purchased  by  the  annalysts. 

And,  further,  that  in  order  to  legalize  under  the  food  and  dru£ 
law,  the  sale  of  peas  and  beans  canned  with  a  certain  amount  oi 
sulphate  of  copper,  the  board  rQ3olved  to  submit  for  your  excellencT's 
action,  the  subjoined  declaration,  in  which  importers  and  dealers  in 
canned  peas  and  beans  having  copperas  a  preservative,  are  required 
to  place  upon  the  label  of  sucn  cans  the  fact  that  copper  is  contaiued 
therein  and  the  amount  thereof,  said  amount  oi  copper  not  to 
exceed  three  fourth  of  a  grain  per  avoirdupois  pouna  of  peas  or 
beans,  equivalent  to  three  grains  of  crystallized  sulphate  of  copper. 

Your  excellency's  attention  is  respectfully  called  to  the  papers 
appended. 

I  have  the  honor  to  remain,  sir, 

Your  obedient  servant  to  command, 

LEWIS  BALCH, 
Secretary  State  Board  of  HeaUk 
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PETITION  OF  JAMES  P.  SMITH. 

To  the  State  Board  of  HedLih  of  The  State  of  New  York  : 

Thepetitiou  of  James  P.  Smith  of  the  city,  county  and  State  of 
New  1  ork,  respectfully  shows : 

That  your  petitioner  and  his  predecessors  in  business,  have  been 
engaged  in  the  business  of  wholesale  grocers  in  the  city  of  New 
York  for  more  than  iifty-five  years  last  past,  and  that  your 
petitioner  is  at  present  carrying  on  said  business  in  said  city  of 
New  York,  and  also  in  the  cities  of  Chicago,  in  the  State  of  Illinois, 
and  Paris,  France. 

Your  petitioner  further  shows  that  during  the  period  above 
mentioned  the  business  house  with  which  he  has  been  connected, 
has  been  largely  engaged  in  the  importation  into  this  country  of 
canned  or  preserved  peas.  That  said  peas  were  put  up  or  pre- 
pared in'France,  and  that  in  their  preparation  a  very  slight  amount 
of  copper  has  been  used  for  the  purpose  of  preserving  to  a  certain 
extent,  the  natural  color  of  the  peas  and  their  consistency. 

That  the  use  of  copper  for  this  purpose,  and  in  the  amount 
mentioned,  has  been  universal  in  France  for  the  period  referred  to 
in  this  petition,  and  that  the  business  of  preserving  peas  in  this 
way  in  France,  constitutes  a  very  large  and  important  industry, 
the  peas  so  prepared  being  used  in  France  and  exported  to  all 
parts  of  the  civilized  world,  and  that  a  large  proportion  of  such 
peas,  has,  for  many  years  past,  been  imported  into  the  United 
States  and  sold  throughout  tne  markets  thereof. 

That  your  petitioner's  business  house  has  alone  imported  and 
distributed  in  the  United  States  more  than  10,000,000  packages  of 
such  peas.  That  your  petitioner  has  never  heard  of  any  case  in 
which  the  use  of  the  peas  so  imported  and  distributed  by  his  house 
as  an  article  of  food  has  resulted  in  injury  or  sickness  of  the 
slightest  extent  to  the  persons  so  using  them. 

That  as  your  petitioner  is  informed  and  believes,  peas,  prepared 
in  the  same  manner  are  exported  from  France  into  England  and 
used  in  the  latter  country  to  a  very  large  extent.  Your  petitioner 
further  shows  on  information  and  belief  that  the  question  of  the 
wbolesomeness  of  preserved  or  canned  peas  in  which  copper  has 
been  used  to  the  extent  that  it  has  been  used  in  the  goods 
imported  by  your  petitioner,  has  been  carefully  and  thoroughly 
examined  into  by  the  highest  scientific  authorities  in  France,  under 
the  direction  of  the  French  Government,  and  also  under  the  direc- 
tion ol  the  health  authorities  in  France,  and  that  in  every  instance 
the  conclusion  come  to  has  been  unanimous  that  copper  U8cd  to  the 
extent  in  which  it  is  used  in  the  preparation  of  peas,  imported  by 
your  petitioner,  is  in  no  way  injurious  or  detrimental  to  liie  public 
health. 
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Your  petitioner  presents  as  a  part  'of  this  petition  a  statement 
containing  citations  from  anthorities  on  this  subject. 

Your  petitioner  further  shows  that  he  has  submitted  specimens 
of  the  peas  imported  by  him  to  a  scientific  expert,  namely,  to  Prot. 
R.  Ogden  Doremus,  rrofessor  of  Chemistry  and  Toxicology  in 
New  York  Bellevue  Hospital,  Medical  College,  yrho  has  analyzed 
the  same,  and  yonr  petitioner  annexes  to  this  petition  a  report  of 
the  said  Doremus  showing  the  results  of  snco  analysis,  and  hi< 
opinion  on  the  question  oi  whether  the  articles  submitted  for 
analysis  are  injurious  or  detrimental  to  health. 

.  Your  petitioner  further  shows  that  he  has  on  hand  a  large  amonnt 
of  canned  peas,  prepared  in  the  manner  above  referred  to,  speci- 
mens of  which  have  been  su])mitted  to  your  board  for  examination 
and  analysis.  That  none  of  said  specimens  have  been  prepared  or 
selected  for  the  purpose  of  such  examination,  but  that  such  speci- 
mens have  been  selected  indiscriminately  from  the  stock  on  hand, 
and  are  fair  specimens  of  all  the  stock  held  by  your  petitioner. 

Your  petitioner  further  shows  that  canned  peas,  prepared  in  the 
melhod  above  described,  have  been  for  a  great  many  years  recog- 
nized as  ordinary  articles  of  food  in  Europe,  Great  Britain  and 
America. 

Your  petitioner  further  shows  that  he  is  informed  and  believes 
that  the  boards  of  health  ot  the  cities  of  Mew  York  and  Brooklyn 
intend  to  prohibit  tlie  sale  ot  canned  peas  in  which  any  copper 
whatever  is  present,  without  reference  to  the  question  as  to  whether 
copper  to  the  extent  in  which  it  is  contained  in  the  goods  offered 
for  sale  by  your  petitioner  is  injurious  to  health. 

Your  petitioner  further  shows  that  such  a  proceeding  would  be 
in  conflict  with  the  opinion  of  the  highest  medical  and  scientific 
authorities  on  the  question  involved,  and  that  it  would  not  only 
prevent  the  sale  of  the  large  stock  of  goods  imported  in  good  iaith 
by  your  petitioner,  hut  would  also  strike  a  disastrous  blow  at  i 
large  and  important  branch  of  trade. 

Your  petitioner,  therefore,  prays,  that  your  honorable  Board  will, 
under  authority  conferred  by  chapter  407  ot  the  Laws  of  18S1, 
entitled  ^'An  act  to  prevent  the  adulteration  of  food  or  drugs,*' 
examine  into  the  question  of  how  iar  copper  may  be  used  in  the 
preparation  of  canned  peas  without  the  risk  of  injury  to  public 
health,  and  may  declare  that  canned  peas,  with  such  a  proportion 
of  copper  need  in  the  preparation  thereof  as  your  honorable  Board 
shall  determine  is  not  injurious  to  public  health,  may  be  exempted 
from  the  operation  of  said  chapter  407  of  the  Laws  of  1881. 

All  of  which  is  respectfully  submitted. 

JAMES  P.  SMITH. 
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Orrr,  County  and  State  of  New  York,  88.: 

James  P.  Smith,  the  petitioner  named  in  the  foregoing  petition, 
being  duly  sworn,  deposes  and  says,  that  he  has  read  the  foregoing 
petition  subscribed  by  him,  and  knows  the  contents  thereof ;  and 
that  the  same  is  true  of  his  own  knowledge,  except  as  to  the  mat- 
ters therein  stated  to  be  alleged  on  information  and  belief,  and 
as  to  those  matters  he  believes  it  to  be  true. 

JAMES  P.  SMITH. 
Sworn  to  before  me  this  28th  ) 
day  of  September,  1886.      ) 

Charles  L.  Thatcher, 

Notary  Public  (78)  N.  T.  Co. 


t 


Bellevue  HosprrAL  Medical  College,  ) 
New  York,  August  3,  1886.  \ 

Jaukb  p.  SMriH,  Esq. :  ,  * 

Dear  Sir. —  I  have  examined  the  samples  of  French  peas  and 
beans  you  sent  me  for  analysis,  with  the  following  results : 

"  Petit8  pois  extra  fins  "  —  Barton  fils  —  Paris. 

Pets.  Liquid.        grammM. 

Copper  per  can 0.021         0.002        0.023 

**  Petit  pois  extra  fins  "  —  DandicoUe  cfe   Oaudin  —  Bordeaux. 

Total 
Pea«.  Liqaid.        grammes. 

Copper  per  can 0.044        0.002        0.046 

"  Petite  pois  sur  extra  fins  "  —  Fontaine  Freres  —  Paris. 

Total 
Peaf.  Liqaid.        grammes. 

Copper  per  can 0.0198      0.0013      0.021 1 


« 


Haricots    Flageolets  "  —  Dandicolle    dk    Oaudin  —  Bordeaux. 

Total 
Beans.  Llqoid.        grammss. 

Copper  per  can 0.028         0.003        0.031 

I  have  the  honor  to  remain. 

Your  obedient  servant, 

E.  OGDEN  DOREMUS,  M.  D.,  LL.  D. 

Prof.  Chemistry  and    Toxicology  in  N.    Y.  Bdlevue  Hospital 
Medical  College. 
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N.  Y.  Bellevub  Hobp.  Hv>.  Col. 

Dbab  Sib. —  As  a  toxicologist  and  a  physician,  I  am  of  the 
opinion  that  the  trivial  amount  of  copper  which  I  have  found  in 
the  imported  French  peas  and  beans,  reported  on  the  adjoiniiig 
page,  is  not  injurious  to  health. 

Many  of  the  most  distinguished  European  chemists,  toxicologiitB 
and  practitioners  of  medicine,  such  as  Pasteur,  Brouardel,  Oalippe^ 
Gauthier,  Proust,  Gallard,  Honnerkopf,  Stubenrauch,  Kademadier, 
Muller  von  Pforzheim  and  others,  have  carefully  investigated  thiB 
subject,  some  of  them  by  government  request,  and  they  nnsDi- 
niously  agree,  after  repeated  experiments,  continued  through  many 
years,  that  the  small  amount  of  copper  in  canned  vegetables  is  not 
hurtful  to  those  partaking  of  the  same. 

In  fact,  many  claim  that  the  copper  is  prophylactic  in  its  charac- 
ter, or  beneficial  to  health. 

It  is  well  known  that  during  cholera  epidemics  workers  in  cop- 
per and  compounds  of  copper  have  been  exempted  in  a  marked 
decree  from  attacks  of  this  terrific  scourge. 

I  have  the  honor  to  remain. 

Tour  obedient  servant, 

R.  OGDEN  DOREMUS,  M.  D.,  LL  D. 

Prof,  of  Chemistry  and  Toxicology  in  the  ^^  BeUevue  HotpiUi 

Medical  College. 
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NOTES  ON  THE  USE  OF  SULPHATE  OF  COPPER 

IN  CANNED  GOODS. 

In  1877  the  attorney  general  in  Paris  appointed  three  experts, 
Messrs.  Brooardel,  Biche  and  Magnier  de  la  Source  to  report  on 
samples  of  canned  vegetables  confiscated  as  containing  sulphate  of 
copper,^  and  to  decide  if  the  quantities  of  that  metal  found  in  them 
could  be  considered  as  injurious  to  health  and  as  a  falsification 
or  an  adulteration  in  food.    The  experts  made  the  following  answer  : 

JPtrsL  "  We  think  that  the  quantity  of  sulphate  of  copper  found 
in  the  canned  goods  submitted  to  our  analysis  cannot  be  called 
an  adulteration  or  falsification. 

Second.  "  From  our  personal  researches  and  experiments  on 
copper,  as  well  as  from  those  made  by  others  before  us,  we  con- 
clude that  the  doses  of  that  metal  found  in  the  cans  analyzed 
cannot  be  injurious  to  health." 

After  these  two  answers  the  attorney  general  discontinued  the 
prosecution. 

Later  on  the  question  was  again  submitted  to  the  Conseil 
d'Hygiene  de  France  f  ^ho  appointed  a  commission,  Messrs. 
Pasteur,  Brouardel  and  Poggiale.  (The  latter  died  before  the 
report  was  made.) 

The  conclusions  of  the  report  were  :  The  government  can  tolerate 
the  use  of  salts  of  copper  for  coloring  canned  vegetables  as  it  is 
done  now,  under  the  reserve  that  the  substance  used  will  be  printed 
on  the  label  4 

These  conclusions  were  adopted  by  the  "  Conseil  d'Hygifene  de 
France  "  on  tlie  12th  of  December,  1879. 

Later  again  the  same  couseil  d'hygi^ne,  on  the  proposition  of 
Dr.  Brouardel  appointed  another  commission  to  study  the  question 
once  more.     This  commission  was  composed  as  follows  : 

M.  Bouley,  member  and  ex-president  ot  the  Academic  de  Medecine, 
member  of  the  Institut  de  France,  general  inspector  of  veterinary 
colleges  and  member  of  the  comit6  consultatif  d^hygi^ne  de  France ; 
M.  Brouardel,  professor  of  legal  medicine  at  tbeFaculte  de  Paris, 
member  of  the  Academy  of  Medicine  of  the  Comit6  consultatif 
d'Hygiene ;  Dr.  Decaisme,  member  of  the  Soci6t6  de  Medecine 
publique ;  Dr.  Galippe,  director  of  laboratory  at  the  Facult6  de 
Medecine  de  Paris ;  §  Dr.  A.  Gauthier,  professor  at  the  Facult6  de 
Medecine,  director  of  the  laboratory  ot  biologic  chemistry  at  the 
faculty  de  Medecine,  member  of  the  Conseil  d'Hygiene  du  Depart- 
ment de  la  Seine;  A.  J.  Martin,  general  secretary  of  the  Society 

'Reprinted  in  full  in  annex  G.  Ann.  d'hygidne  Pabllque  et  de  Med.  Legale, 
Paris,  1880,  third  series,  III,  p.  205  et  $eq. 

Ann.  d*hyg.  Publ.  et  de  Med.  Leg.,  Paris,  1880. 
8  8.,  lU,  198-218. 
iieference  next  page. 
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of  Public  Medicine;  Dr.  NapiaB,  ex-general  secretary  of  tihe 
Society  of  Public  Medicine;  Dr.  Proust,  professor  at  the  Facultf 
de  Medecine,  member  of  the  Academy  of  Medicine  and  of  tbe 
comit6  consiiltatif  d'llygifene;  •M.  Ebrelat,  architect,  profeaaor 
at  the  Conservatoir  des  Arts  and  Metiers;  M.  Beral,  chief 
engineer  of  mines,  member  of  the  Conseil  d'Etat  de  France. 

All  the  members  of  this  commission  have  approved  the  report, 
also  have  the  following:  M.  Paul  Bert,  secretary  of  Pablic 
Instruction  ;  M.  Beclard,  senior  member  of  the  Faculty  de  Mede> 
cine  ;  Messrs.  Depanl,  Hajem,  Potain,  professors  at  the  Faculty  de 
Medecine,  members  of  the  academy ;  M.  Lancereaux,  professor 
and  member  of  the  academy  ;  Messrs.  Planchon,  Bonis,  Boargoin 
and  Jungfleish,  professors  at  the  College  of  Pharmacy,  raembeni^ 
the  Academy  of  Medicine ;  M.  Girard,  professor  at  the  Facolte 
des  Science  do  Lille ;  M.  Arnold,  professor  at  the  Faculty  de 
Medecine  de  Mille  and  others. 

The  Commission  gave  the  following  conclusions^  which  were  the 
same  as  those  already  given  in  1878  by  Messrs.  Bonchardat  and 
Gauthier*  to  the  International  Congress  of  Hygiene,  held  in  Farii, 
and  which  were  adopted  by  that  Congress,   viz. : 

Considering  that  copper  exists  in  the  animal  system  in  genenl 
and  in  many  of  the  natural  products,  sometimes  in  a  larger  quantitj 
than  in  the  canned  vegetables  carefully  greened  with  copper;  con- 
sidering, also,  that  it  is  demonstrated  that  after  an  experience  of 
more  than  twenty-eight  years,  and  on  a  great  scale,  the  canned 
vegetables  colored  by  copper  have  never  caused  any  accident,  *e 
conclude  that  there  is  no  cause  to  prevent  the  coloring  of  vegetable* 
witli  the  use  of  sulphate  of  copper  under  the  reserve  that  it  shoold 
be  limited  to  a  certain  quantity,  which  would  be  about  four  milli- 
grammes of  metallic  copper  for  100  grammes  of  vegetables  drained. 

Dr.  N.  Du  Moulin,  professor  of  therapeutics  at  the  University  of 
Gand,  Belgium,  writes  in  his  book  '  On  the  use  of  salts  of  copperin 
treating  scrotulose'  (1885.)  "  We  said,  in  1877,  that  all  that  retersto 
toxicology  of  copper  in  sanitary  regulations  of  police,  in  criminil 
laws  and  in  pharmacology  ought  to  be  entirely  modified.  The 
time  is  now  come  everything  is  altered.  Nobody  to-day  admits 
chronic  poisoning  by  copper  amongst  workmen  working  that  metil; 
nobody  would  believe  in  accidents  caused  by  the  prolonged  use  of 
copper  in  therapeutic  doses.  The  reports  of  people  poisoned  bj 
eating  food  prepared  in  copper  vessels  are  gone  to  the  rank  of 
impossibility.  Vegetables  and  canned  goods  colored  by  copper  are 
inoffensive." 

Messrs.  Pasteur  and  Brouardel,  and  later  M.  Gallard,  all  three 
commissioned  by  the  comite  consultatif  d'hygifene  de  France,  hare 
declared  it  in  the  most  positive  manner  in  their  reports  and  were 
nnanimous  on  the  point.  And  to  conclude,  the  Court  of  Appesis 
of  Bruxelles,  in  a  decision  which  created  a  great  sensation  in  18S3, 

♦UeTT.  \>'Yi^^.  A^  v^Wc.^  ^wAtttlre,  Paris.  1880,  II,  374-^384. 
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haa  ratified  in  tbe  right  of  applicatioa  all  the  scientific  facta  above 
mentioned  in  discharging  some  manufacturers  who  were  prosecuted 
for  having  colored  canned  vegetables  with  salts  of  copper  and 
acknowledged  it.  The  judgment  was  based  on  this :  ^^  That  it  was 
not  established  that  the  accused  had  mixed  some  injurious  matters 
to  food."  This  implies  that  the  court  admitted  that  it  is  known 
that  copper  is  not  an  injurious  substance  and  that  the  use  of  it  for 
coloring  vegetables  is  not  an  adulteration  or  falsification,  and  does 
not  come  under  the  law. 

We,  therefore,  consider  now  that  the  jurisprudence  is  established 
and  the  rehabilitation  of  copper,  considered  as  a  poison,  is  now  an 
accomplished  fact,  thanks  to  the  experiments  and  labor  of  Messrs. 
Toussaint,  Galippe,  Tott,  Pasteur,  Brouardel,  Gallard  and 
Du  Moulin. 

Dr.  Gallard  writes  in  his  book*  (Copper  and  Canned  Vege- 
tables, p.  7) :  There  is  not  a  fact  more  positively  established  now 
and  on  a  more  solid  basis  than  the  perfect  innocuity  of  salts  of 
copper. 

JDr.  Du  Moulin  says,  on  page  876  of  his  book :  *'  In  our  experi- 
ments we  have  met  with  many  cases  where  dogs  which  we  tried  to 
poison,  for  the  use  of  our  laboratory,  with  salts  of  copper,  never 
died,  whatever  doses  of  sulphate  of  copper  were  given.  JDr.  Galippe 
never  succeeded  to  kill  a  dog  in  all  his  experiments,  after  having 
given  enormous  quantities  of  all  kinds  of  salts  of  copper. 

In  a  sitting  of  the  Academy  of  Medicine  of  Belgium,  December 
26,  1885,t  Dr.  Du  Moulin  said  :  Large  doses  of  salts  of  copper  have 
never  killed  dogs  (according  to  Galippe,  Toussaint,  Du  Moulin, 
etc.).  I  have  not  the  conviction  that  large  doses  of  these  salts 
would  kill  a  man,  but  I  have  on  that  point  no  personal  experience, 
having  never  had  the  occasion  to  witnobS  a  case  of  poisoning  by 
copper  on  a  man.  I  have  given  to  children  of  three  to  eight  years 
1.50  to  2.50  grammes  of  sulphate  of  copper  in  five  or  six  days'  time ; 
they  vomited  the  first  days,  often  only  the  first  hour,  and  they 
were  well  after. 

I  do  not  aflirm  anything,  I  make  my  reserves,  but  what  is  cer- 
tain and  reassuring  for  the  human  being  is  that  salts  of  copper,  if 
they  are  poisonous,  can  only  be  so  if  taken  in  very  large  quantities, 
and  then  it  could  only  be  through  suicide.  Never  could  they  be 
dissimulated  in  such  quantities,  even  in  the  most  spiced  food,  with- 
out being  detected  through  their  color  and  still  more  through  their 
very  bad  taste. 

As  for  the  small  and  even  medium  doses,  such  as  are  used 
in  preparation  and  preservation  of  food  and  in  cases  of  sickness, 
tbey  are  certainly  inoffensive.  It  is  proved  by  thousands  of  experi- 
ments and  remarks  published  in  all  countries.    (Toussaint,  UOnner- 

*  Gallard  Le  cuivre  et  les  consurves  de  legumes,  Paris,  1888,  page  7. 

f  This  volume  of  the  proceedings  is  being  bound.  The  title  is  Bull.  Acad,  de 
Hed.  Beige,  Bruxelles.  1885. 
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kopf,  Stubenrauch,  Galippe,  Tott,  Bademacher,  Muller  von  Pfoii- 
heim,  Burg,  Ducom,  Bouraeville,  Charcot,  Du  Moulin,  and  many 
others.) 

I  affirm  with  Messrs.  Gallard,  Pasteur,  Brouardel,  Galippe  and 
others,  that  the  innocuity  of  salts  of  copper  at  Bmatl  and 
medium  doses  is  one  of  the  medical  truths  established  on  the  moit 
solid  basis. 

In  February,  1882,  in  a  case  of  diphtheria  on  a  child  of  nine  years, 
two  grammes  of  sulphate  of  copper  were  given  in  four  days;  the 
child  did  not  vomit  after  the  fourth  hour,  had  no  diarrhoea  nor  col- 
lie, he  was  not  poisoned,  and  is  now  very  well.  What  are  to  theee 
two  grammes  in  four  days  the  very  small  quantities  found  in  green 
vegetables. 

In  May,  1880,  a  girl,  three  years  old,  suffering  also  from  the 
same  illness,  took  in  four  days  eighty  centigrammes  of  snlphaterf 
copper,  she  recovered  and  was  somewhat  more  heathy  than  before. 

I  could  record  a  great  number  of  such  cases  as  I  treat  all  cases 
of  croup  with  sulphate  of  copper.  Since  the  oldest  times,  copper 
vessels  have  been  used,  and  are  still  used  for  cooking  or  domestic 
purposes,  and  it  is  only  about  1700  that  without  well  known 
reasons  it  was  said  that  copper  was  a  dangerous  metal,  and  that 
utensils  manufactured  with  it  could  cause  serious  accidents;  I 
should  not  be  surprised  if  the  fashion  had  something  to  do  with  iL 

It  is  said  that  there  is  not  a  book  on  toxicology  which  does  not 
rank  salts  of  copper  amongst  the  most  violent  poisons ;  this  is  trne. 
I  do  not  know  a  single  book  which  does  not  affirm  the  toxicity  of 
the  salts  of  copper,  but  this  affirmation  has  for  me  but  very  little 
weight.  Who  are  the  authors  of  these  books  on  toxicology  and 
therapeutic  'i  From  what  source  have  they  taken  their  convictions  I 
Would  they  be  of  more  value  than  those  of  experts  who  have  made 
a  specialty  of  the  study  oi  the  effects  of  copper,  and  as  one  can  say 
of  JDr.  Galippe,  has  made  it  the  aim  of  his  lite  ?  Except  Orfila, 
the  others  have  made  none  or  very  fresh  experiments  on  copper; 
they  are  encyclopedists  who  have  read  and  resumed  works  written 
before  them.  Dr.  Galippe  —  we  give  here  the  declaration  ofoneot 
the  largest  manufacturers  of  vertdegris — (Verdet)  :  "  *  Since  I  was 
born  I  have  lived  by  this  business,  the  same  as  my  fathers,  and  in  mj 
factory  there  is  not  a  single  example  of  the  manutactnrinfi^  of  vert- 
degris having  caused  the  least  sickness  amongst  the  workmen.  I 
have  employed  women  of  all  ages  and  constitutions,  and  never  have 
seen  one  sick.  In  the  morning  they  eat  their  breakfasts  in  the  work- 
Bhop,and  in  working  they  cut  their  broad  and  carry  it  to  their  mouths 
without  washing  their  Jiands ;  they  make  their  cookery  in  the  same 
conditions,  and  they  are  never  sick  through  it.  During  the  cholera 
epidemic  in  1855,  neither  in  this  factory  nor  in  others  in  Narbounie 
has  a  workmen  been  struck  with  the  disease." 

M.  Armand  Gauthier  writes :   It  is  well  established  to-day  that 

^_,^M   ■■^^rM~ r  -  -  — -~^^ 
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doses  of  copper,  small  enough  that  the  metallic  objectionable  taste 
is  not  easily  detected,  can  be  absorbed  in  a  continued  manner  with- 
out danger.  These  salts  have  been  used  since  Van  Helmont,  in 
cases  ot  epilepsy,  hysterics,  scrofula,  cancer,  phthisis,  etc.,  and 
often  during  very  long  periods  without  altering  the  general  health 
of  the  patient. 

Dr.  Bourneville  *  has  given  to  epileptics  from  forty-three  to  124 

frammes  of  sulphate  ammonia  cupric  during  a  period  of  122  to  365 
ays. 

Dr.  V.  Galippe  has  tried  on  dogs  the  different  salts  of  copper 
without  having  to  signal  any  other  accident  than  the  dislike  they 
had  for  the  food  overdosed  of  these  salts.  He  has  been  able  to 
give  to  these  animals  doses  of  salts  of  copper  varying  from  0 
grammes  fifty  to  three  and  four  grammes  a  day.f 

In  124  days'  time  a  dog  has  taken  seventy-two  grammes  of 
acetate  of  copper,  another  forty-eight  grammes  of  vert  de  gris  in 
forty  days,  another  ninety-eight  grammes  of  sulphate  of  copper  in 
150  days,  another  twenty-five  (pp.  103-106)  grammes  of  lactate  of  cop- 
per in  fifty  days,  another  thirty-nine  grammes  of  tartrate  of  copper 
m  seventy-seven  days.  All  these  animals  have  lived  and  several 
have  ^ined  in  weight;  the  citrate,  oxalate  and  oleate  have  given  the 
same  identical  results. j: 

In  1869  W.  Burg  and  L.  Ducom,  had  already  made  experiments 
which  had  driven  them  to  the  same  conclusions.  To  all  these  facts 
it  may  be  objected  that  these  experiments  are,  perhaps,  conclusive 
as  re£:ards  animals,  but  not  as  regards  mail. 

The  demonstration  of  innocuity  of  salts  of  copper  on  a  healthy 
Dian  can  easily  be  done. 

Twenty-six  years  ago  Mr.  Toussaiut,  experimenting  on  himself, 
proved  that  an  adult  can  easily  absorb  0  grammes  two  and 
0  grammes  five  of  blue  vitriol  or  sulphate  of  copper  during  several 
weeks  without  inconvenience.  He  submitted  himself  to  the  action 
of  all  sorts  of  salts  of  copper  during  six  months  without  altering  his 
health.  § 

In  his  researches  on  the  prophylactic  and  curative  effects  of 
copper  against  cholera  V.  Burg  established  by  his  own  observa- 
tions and  on  many  other  individuals  in  perfect  health,  that  man  can 
absorb  ten  to  thirty  centi-grammes  of  cupric  salt  without  any  other 
inconvenience  than  a  little  constipation  and  perhaps  a  little  loss  ot 
appetite. 

The  experiment  has  been  repeated  and  largely  controlled  by  Mr. 

*  Bourneville,  Recherches  sur  Tepilepsi  el  Tliysterie,  Paris,  1876,  p.  17  et  9eq,, 
48  to  128  grammes. 

1 71,  75  grammes,  pp.  56-62  and  88-04. 

{88.80  grammes,  p.  109-112,  <jalippe  —  Etude  sur  le  cuivre  et  sea  composes, 
Paris,  1875.  Burg  and  Ducom  —  Recher(!hes  sur  raction  physiolog.  de  cuivre 
at  ses  composes.     Arch,  de  pliysiol.  norm,  et  path.  Paris,  1877,  2  8.,  IV  182-205. 

gTous&iint  Kupfcr  Kein  Qift  und  Kupferne  Gescherre  unschadlich  Vritschr.  f. 
Gerichtl,  ce.  Off  Med.  Berlin,  1857,  XII,  p.  254  (doses  not  mentioned). 
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y.  Galippe  on  himself  and  memberBof  his  family,  with  the  greatest 
success.  During  a  whole  year  he  has  eaten  none  but  food  prepared 
in  copper  vessels,  meat,  fish  and  vegetables,  fat  substances,  dishes 
prepared  with  addition  ot  vinegar  or  containing  in  their  natural 
state  vegetable  acid6,]food  of  all  kinds  prepared  and  sometimes  cooled 
in  copper  vessels  not  tinned,  showing  often  the  blue  coloration  indi- 
cator of  the  dissolution  of  the  metal  in  doses  until  now  reputed  danger- 
ous ;  this  food  did  not  produce  on  him  colic  nor  diarrhea  nor  nausea 
nor  any  trouble  of  any  kind.  Certain  of  these  ^effects  on  himself, 
he  has  been  able  to  repeat  these  important  experiments  on  persons 
who  have  been  willing  to  lend  themselves  spontaneously ;  the 
results  have  been  invariably  the  same.* 

Under  the  care  ot  Dr.  Burg,  hundreds  of  patients  have  takeu 
during  weeks  and  months  twenty  to  thirty  grammes  of  oxide  of 
copper  per  day  without  an}^  serious  inconvenience. 

Diabetic  and  neurotic  people  have  been  submitted  to  the  eanie 
treatment,  neither  trouble  in  the  nutrition  or  digestion  have  com- 
pelled to  discontinue  the  use  of  this  preparation.  Copper  exists  in 
appreciable  quantity  in  most  of  the  ordinary  food  in  natural  state, 
which  can  be  valued  from  one  to  six  milligrammes  per  day. 
Chocolate  or  cocoa  contains  more  copper  than  anytliing  else. 

By  all  that  has  been  said  above,  it  can  be  seen  what  we  must 
think  of  tins  alleged  poisoning  by  means  of  salts  of  copper  criu- 
inally  mixed  in  food ;  these  case^  appear  to  us  nearly  impossible 
(A  .Gauthier,  page  38).  f  Drs.  Pecholier  and  St.  Pierre  in  1864  said  ; 
^'  Through  our  experience  we  are  able  to  establish  that  tlie  slow  and 
daily  eflFeets  of  suiall  quantities  of  vertdegris  absorbed  by  women 
working  at  it,  are  favorable  to  their  improvement  in  flesh.  These 
women  absorb  copper  and  are  in  good  health  ;  we  have  never  met 
with  a  ca80  of  copper  colic  amongst  tiiem.  The  absence  of  cholera 
in  all  these  women  leads  us  to  conclude  that  the  copper  was  a  pre- 
ventive and  had  the  same  properties  in  certain  points  as  ffold, 
mani-auese  and  especially  iron.  Effects  of  copper  against  cholera 
in  1885,  1886,  in  Paris  out  of  35,000  of  its  workmen  working  on 
copper  only  eight  died,  while  out  of  28,000  workmen  working  on 
iron  and  cast  iron  202  died  or  seventy-two  for  10,000.  On  75,000 
workmen  on  other  metals,  fifty-six  deaths  for  10,000,  and  in  all 
other  profession*^  the  number  of  deaths  was  ten  to  forty  times 
larger  than  workmen  on  copper. 

In  another  inquest:  Out  of  5,650  men  working  on  copper  not  a 
single  death  by  cholera.  On  14,000  men  working  on  copper  and 
bronze,  seven  deaths  On  6,000  men  working  on  metals  wliere  a 
little  copper  is  used,  six  deatlis.  On  11,500  men  working  on  gold, 
silver  and    watchmaking,  fifteen.     On   2S,000  men    working  on 

♦Galippe.  Ann.  d'hyg.  el  de  Medicine  Leirale,  1878,  2d  series  T.  L.,  p.  42tt. 

t  Pecholier  &  St  Pierre  in  Montpel  Medicile,  1864,  Moutpelier.  XII,  97. 
Etude  8ur  Vhyg.  des  ouvriers  employes  a  In  fabrication  du  verdel.  **  Conclusions  " 
corroborate  generally,  but  says  women  enjoy  immunity  from  cA^rcMw  (not 
cholera). 
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iron,  steel,    202.     Oq    7,500    men    working  lead    and    tinware, 
eighty-two. 

In  1865  the  average  death  in  the  Paris  population  had  been  of 
thirty-seven  tor  10,000.  Therefore  there  was  fourteen  times  less 
deaths  among  the  workers  of  copper  than  among  any  other  inhab- 
itants of  Paris. 

In  Toulon,  Marseilles,  during  the  terrible  scourge  of  1865  the 
same  remarks  were  made. 

In  Toulon  out  of  400  workmen  on  copper  only  one  died,  while  in 
this  unfortunate  city  the  population  reduced  to  30,000  or  35,000, 
ninety  persons  died  in  a  single  day. 

The  same  remarks  have  been  made  by  M.  Pietra  8anta  on  the 
copper  workers  in  the  prison  of  the  Madelonettes  (1849  and  1854)  ; 
by  Huss  of  Stockholm  on  miners  of  copper ;  by  Pecholier  in  Mont- 
pelier,  on  workers  in  vert  de  gris ;  by  Cassiano  of  Prado  on  miners 
of  copper  of  Tinta  in  Spain  ;  by  Gallarini  and  de  Rogatis  on  work- 
men in  copper  of  Naples  and  Florence.  Besides  Dr.  Burg  says  that 
salts  of  copper  are  to  a  high  degree  antiseptic,  and  daily  absorbed 
in  small  doses  would  preserve  of  contagious  diseases  others  than 
cholera  specially  typhoid  fever. 

In  Italy,  as  reported  by  the  Journal  d'Hygiene,  24th  January, 
1878,  Drs.  Livi  and  Barduzzi  of  Pisa,made  a  number  of  experiments, 
trom  which  they  drew  the  conclusion  that  sulphate  of  copper 
administered  progressively  to  animals  in  doses  of  five  centigrammes 
to  one  gramme  is  perfectly  tolerated  by  the  system,  it  seems  to 
improve  their  nutrition  and  assimilation  of  food  and  it  should  be 
used  in  cases  where  nutrition  is  not  beneficial  or  in  cases  of 
impoverishment  of  the  blood.  Dr.  Feroci  is  also  a  believer  in  the 
theory  that  sulphate  of  copper  is  not  pernicious,  and  he  concludes 
that  the  belief  that  copper  acts  as  a  slow  poison  is  unworthy  of 
credence  amongst  scientific  men.^ 

Reports  on  Several  Analyses  on  Canned  Vegetables. 

Pasteur :  On  ten  cans  of  peas  analyzed  by  him,  the  maximum 
of  copper  found  was  0.100  milligrammes  for  one  kilogramme  of 
drained  peas,  or  about  twenty-five  milligrammes  per  can.f 

Dr.  Galippe,  in  1877,  on  twelve  cans  of  peas  bought  in  Paris,  all 
colored  by  sulphate  of  copper,  all  of  a  difiorent  brand  and  well 
mixed  together,  found  copper  as  follows : 

First  experiment.  For  one  kilogramme  drained  peas,  0  gr.  .048 
metallic  copper  found. 

Second  experiment.  In  one-kilogramme  drained  peas,  0  gr.  .050 
of  metallic  copper  found.  On  a  can  of  peas  by  itself,  of  another 
brand,  0  gr.  .060  of  metallic  copper,  or  an  average  of  0.<U6per  can. 

♦Quoted  in  .loam.  D'hyg.,  Paris,  1878.  Ill,  p.  17  and  88-39.  TiUe  of  work 
seems  to  be  Levi  and  Barduzzi  applic^itions  therapeutique  pen  comme  du  sulfate 
de  cuivre. 

t  Pasteur  compt.  rend,  de  Tacad.  d.  so.  t.,  L2CXZIY.,  page  1^3. 

[Assembly,  No.  37.]  28 
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The  liquor  in  which  these  peas  were,  contained  0.013  per  kc,  bat 
it  i»  known  that  this  liquor  should  be  thrown  before  ueing  the 
vegetables.  A  can  of  peas  is  generally  sufficient  for  four  persons, 
so  that  they  have  each  0  gr.  .014.  This  is  little  if  one  takes  in  con- 
6id(3ration  that  the  academy  has  awarded  a  prize  to  Messrs.  Shote 
&  Bergeron  for  a  pamphlet  stating  that,  in  small  doses,  the  saltB 
of  copper  were  not  a  poison.* 

Dr.  Galippe  adds,  in  his  report,  that  the  sulphate  of  copper  in 
canned  vegetables  does  not,  any  more,  retain  this  special  character. 
When  it  is  taken  into  consideration  the  enormous  quantity  of  eane 
which  are  used  in  France  and  abroad,  the  reason  retuses  to  admit 
and  believe  that  this  food  can  have  the  least  injurious  effect,  and  if 
they  had  had  it  would  not  have  been  overlooked.  Of  all  this  we 
conclude  that  the  canned  vegetables  contain  too  small  a  quantity  oi 
copper  to  be  prejudicial  to  public  health. 

Analyses  of  Armand  Gadthikr,   1877,   in  one  Kiloobamhe  of 

Vegetables  Drained.* 

Green  peas,  fine,  mark  A,  0  gr.  .083  metallic  copper ;  beans, 
0  gr.  .099  metallic  copper ;  green  peas,  fine,  mark  ^,  0  gr  .125 
metallic  copper;  green  peas,  fine,  mark  C,  0  gr.  .020  metallic 
copper ;  green  peas,  extra,  0  gr.  .016  metallic  copper ;  green  pew, 
medium,  0  gr.  .54  metallic  copper.     (P.  29.) 

Of  the  analysis  the  following  con clusion'6  can  be  drawn  :  Theme 
of  copper  in  canned  vegetables  is  applied  by  most  of  the  French 
and  European  manufacturers;  about  ninety-five  per  cent  of  the 
canned  goods  are  colored  with  copper.  The  quantity  of  metallic 
copper  found  in  them  is  sometimes  as  large  as  218  milligramme 
for  1  ko.     (P.  30.) 

However,  these  canned  goods  are  used  on  a  very  large  scale 
without  any  accident;  we  ourselves  have  eaten  during  a  week  pesB 
containing  0  gr.  .083  of  metallic  copper ;  we  have  given  some  to 
eat  to  several  persons,  women  and  children,  without  producing  any 
apparent  trouble.     (Pp.  30,  31.) 

These  remarks  are  in  perfect  accordance  witii  those  previoudj 
made  by  Dr.  Galippe.  One  and  the  other  demonstrate  that  the 
poisonous  effects  of  copper  are  infinitely  smaller  than  it  was  sop- 
posed  some  years  ago.     (P.  31.) 

*Ktu(ic  sur  les  conserves  depois  reverdirs  (DOt  ia  library  quoted  by  Gautbier). 
t  Gautliier  aun.  d'hyg.,  etc.,  Paris,  1879,  3,  s.  1. 
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ANALYSIS  OF  STATE  BOARD'S  CHEMISTS. 

RopoBT  OF  Pbof.  Lattdcobb. 

BooHESTEE,  N.  T.,  October  22,  1886. 
Dr.  Lewis  Balch, 

Secretary  State  Board  of  Health,  Albany,  iV.  T.  : 

DsAB  Sib. —  In  accordance  iwith  your  inatructionB  I  rflspectfnllv 
submit  tile  tollowing  report  of  my  aaaljsis  of  eix  cans  of  French 
peas  received  from  you  September  fifteenth.  The  copper  was 
obtained  and  weighed  in  the  metallic  form.  The  quantity  of 
copper  Bulpiiate  which  wonid  yield  the  several  quantities  of  the 
ot  the  metal  is  calculated  from  this  basis. 
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Albany,  NovenJter,  2,  1886. 
Db.  Lewis  Baloh, 

Secretary  State  Board  of  Sealth  of  New  York,  Albany  : 

Deab  Sib. —  A|j;reeably  to  the  instructions  contained  in  your 
letter  of  September  twenty-ninth,  I  procured  samples  ot  the  three 
varieties  of  French  peas  and  one  of  French  beans  named  therein 
aod  subjected  them  to  analysis  for  the  purpose  of  determining  the 
smonDt  of  copper  contained  in  each.  The  following  are  the  results 
of  the  examination  of  each : 

No,  1,  "  Pftit  poit  —  ea^afina.  Barton  Fils,  Paris."  Contained 
in  tin  cao.  Weight  of  contents  fourteen  ounces.  Purchased  from 
G.  W.  Raynsford,  grocer,  corner  Lancaster  and  Dove  streets, 
Albany,  October  19,  1886.  Price  twenty-five  cents.  Found  to 
contain  copper  equivalent  to  2.3S  grains  of  the  sulphate  to  the 
avoirdupois  pound  of  7,000  grains. 

No.  3.  "  Petit  pais — Dandicolle  and  Oandin — extra  fins  — 
Bordeaux."  Contained  in  a  glass  far.  Weight  of  contents  fifteen 
and  one-half  ounces.  Purchased  from  Banfill  iSs  Amsdell,  grocers, 
corner  State  and  Dove  streets,  Albany,  October  19,  1886.  Price 
forty-five  cents.  Fonnd  to  contain  copper  equivalent  to  3.19 
grains  of  the  sulphate  to  the  pound. 
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No.  3.  *'  Petit  pois  —  sur  extra  fins  Fontaine  Freres,  Paris.* 
Contained  in  tin  cans.  Weight  of  contents,  fourteen  and  one-half 
ounces.  Purchased  from  G.  W.  Raynsford,  grocer,  comer  of 
Lancaster  and  Dove  streets,  Albany,  October  19,  1886.  Price 
thirty  cents.  Found  to  contain  copper  equivalent  to  three  grains 
sulphate  to  the  pound. 

No  4.  ''  Haricots  Flageolets  —  extra  fins.  DandicoUe  and  Gan- 
din,  Bordeaux."  Contained  in  glass  jar.  Weight  of  contents 
seyenteen  ounces.  Purchased  from  G.  ft.  Amsdell,  grocer,  comer 
ot  Maiden  lane  and  Chapel  street,  Albany,  October  19,  1886.  Price 
forty  cents.  Found  to  contain  copper  equivalent  to  3.56  grains  of 
the  sulphate  to  the  pound. 

The  samples  were  purchased  by  my  assistant,  Mr.  A.  G.  Losee, 
The  contents  of  the  packages  varied  in  weight  from  fourteen  to 
seventeen  ounces  and  the  amount  of  sqlphate  of  copper  in  each 
would  be  as  follows:  No.  1,  2.08  grains;  No.  2,  3.09  grains;  No. 
3,  2.72  ;  No.  4,  3.78.  The  samples  were  all  pf  a  light  grass-green 
color. 

Yours  respectfully, 

WILLIS  G.  TUCKER, 


State  Board  of  Health  of  New  Yobk. 

Certificate  of  Analysis. 

I  hereby  certify  that  on  the  2d  day  ot  October,  1886,  I  procured 
a  sample  ot  Petit  pois  sur  extra  fins  from  Andrews  Brothers, 
Syracuse,  put  up  by  Fontaine  Freres,  Paris. 

I  have  carefully  examined  the  same,  and  find  that  it  contained 
of  copper  — 

In  contents  ot  first  can  examined,  58.4  milligrammes  =»  0.9  grain. 

In  contents  ot  second  can,  53.4  milligrammes  «=  0.82  grain. 

As  in  the  case  of  101  these  quantities  are  the  amounts  ot 
copper  actually  found  in  the  contents  ot  each  can,  holding  abottt 
400  cubic  centimeters,  or  something  less  than  a  pint. 

The  contents  of  each  can  were  dried  and  incinerated,  and  the 
coi>per  was  determined  in  the  solution  of  the  ash  by  electrolysis. 

This  solution  was  plainly  colored  by  copper. 

Dated  November  1,  1886. 

G.  C.  CALDWELL, 
Public  Afialyst, 

State  Board  of  Health  of  New  York. 

CeHifi/iate  of  Analysis. 
I  hereby  certify  that  on  the  2d  day  of  October,  1886,  I  procured 
a  sample  of  petit  pois  extra  fins  from  Andrews  Brotber&i  Syracuse, 
put  up  by  Daudicolk  &  G«.ud\w^  Bordeaux, 
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I  have  carefully  examined  the  same,  and  find  that  it  contained 
of  cbpper  — 

First  can  examined,  44.2  milligrammes  =»  0.68  grain. 

Second  can  examined,  43.1  milligrammes  =  0.67  grain. 

These  quantities  represent  the  quantity  of  copper  in  the  entire 
contents  of  the  can,  holding  about  400  cubic  centimeters,  or  some- 
what less  than  a  pint. 

The  contents  of  each  can  were  dried  and  incinerated,  and  the 
copper  was  determined  in  the  solution  of  the  ash  by  electrolysis. 
This  solution  was  very  distinctly  colored,  showing  at  oujce  the 
presence  of  copper. 

Dated  November  1,  1886. 

G.C.CALDWELL, 

Public  Analyst. 

State  Board  of  Health  of  New  \ork. 
Certificate  of  Analysis, 

I  hereby  certify  that  on  the  2d  day  of  October,  1886,  1  procured 
a  sample  oi  petit  pais  fins  from  Andrews  Brothers,  Syracuse,  put 
up  by  Barton  Fils,  Paris. 

I  have  carefully  examined  the  same,  and  find  that  it  contained  of 
copper  — 

in  contents  of  the  first  can  examined,  31.7  milligrammes  =-  0.48 
grain. 

In  contents  of  the  second  can,  27.5  milligrams  —  0.42  grain. 

The  same  remarks  apply  to  this  sample  as  in  the  case  ot  Nos.  101 
and  102. 

Dated  November  1,  1886. 

G.  C.  CALDWELL, 

Public  Analyst. 

State  Board  of  Health  of  New  York. 
Certificate  of  Analysis. 

I  hereby  certify  that  on  the  16th  day  of  October,  1886, 1  procured 
a  sample  of  Ha/ricots^  verts^  from  Andrews  Brothers,  Syracuse,  put 
up  by  Dandicolle  &  Gaudin,  Bordeaux. 

I  have  carefully  examined  the  same,  and  find  that  it  contained 
of  copper  — 

In  the  contents  of  the  first  can  examined,  17.3  milligrammes  =» 
0.26  grain. 

In  the  contents  of  the  second  can,  20.5  milligrammes—  0.32 
grain. 

The  same  remarks  apply  to  this  sample  as  to  Nos.  101  and  102. 

Dated  November  1,  1886. 

G.  C.  CALDWELL, 

Public  Analyst. 
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Weight  of  Ooppee  pee  Can  m  Grams. 

{Oramnut^ 

BRAND. 

Doranos. 

Ctldwdl.1 

Vttamun. 

Tncker.   ' 

BartoD.  peas 

0.023 
0.046 
0.0211 
0.031 

0.0317 
0.0442 
0.0584 
0.0205* 

0.030 

0.091 

0.029 
> 

0.039 

DandicoUe  &  Gaudin,  peas. . 
Fontaine,  peas 

0.058 
0.049 

Dandicolle  &  Gaudin,  beans. 

©.OSS' 

1.  Highest  reBultfl,  of  two  cans  tested,  taken.    8.  Marktd  "  HaricotB  Vertt.**    8^  No  ftaaMi 
ported.    4.  Marked  "  Haricota  Flageolets." 


reporte 


The  cans  of  same  maker  are  not  of  absolutely  noiform  size,  so 
the  results  are  not  strictly  comparable. 

The  samples  examined  by  me  were  not  claimed  to  be  from  fresh 
importations  by  the  sellers. 


(Copy.) 

The  State  Board  of  Health,  by  virtue  of  power  conferred  at  a 
meeting,  held  on  the  23d  of  November,  1886,  does  hereby  declare: 

That  under  and  pursuant  to  section  4  of  chapter  407  of  the  Laws 
of  1881,  the  following  goods,  when  distinctly  labeled  in  the  man- 
ner provided  in  subdivision  7  of  section  8  of  said  act,  are  within 
the  conditions  hereinafter  prescribed  declared  to  be  exempt  and 
permitted  to  be  sold  under  the  provisions  of  the  said  act 

Canned  peas  or  beans  in  the  preparation  of  which  copper  has 
been  used,  provided  that  the  proportion  of  metallic  copper  shall 
not  exceed  three-fourths  of  a  grain  per  avoirdupois  pound  of  peas 
or  beans  equivalent  to  three  grains  of  crystaHized  sulphate  of  copper, 
and  that  the  same  be  plainly  stated  on  the  label. 

I  certify  this  is  a  true  copy  from  the  minutes  of  the  Board. 

LEWIS  BALCH, 

Secretary. 

Approved  December  2,  1886. 

David  B.  Hill, 

Governor. 

Filed  in  the  oflSce  of  the  Secretary  of  State,  December  2, 1886, 

DIEDRICK  WILLERS, 

Deputy  Secretary  of  State. 
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REPORT  OF  S.  A.  LATTIMORE,  TH.  D.,  ANALYST 

OF  FOODS. 

RooHKBTER,  December  31,  1886. 
Db.  Lewis  Baloh, 

Secreta/ry  NewYork  State  Board  of  Healthy  Albany^  N.  Y,: 

Dear  Sir. — The  duty  of  making  chemical  analyses  of  food  articles 
and  potable  water,  and  of  testing  kerosene  oil,  having  been  assigned 
to  me  by  the  New  York  State  Board  of  Health,  I  have  during  the 
year  received  and  reported  to  you,  in  detail,  upon  four  hundred  and 
fifty-two  samples,  asd  now,  in  accordance  with  your  request,  respect- 
fully submit  the  following  summarized  statement. 

Samples  have  been  received  from  the  following  twenty-three 
cities  and  villages  of  the  State  of  New  York : 

Albany,  Auburn,  Binghamton,  Brockport,  Buffalo,  Elmira, 
Hudson,  Ithaca,  Lockport,  Middletown,  Mt.  Vernon,  Newburg, 
Oswego,  Poughkeepsie,  Rochester,  Rome,  Schenectady,  Sing  Sing, 
Syracuse,  Troyj  Utica,  Watertown,  Yonkers. 

Fifteen  different'classes  of  articles  have  been  examined  as  follows : 


Allspice 

Cassia 

Cinnamon . . . . 

Cloves 

Coffee 

Cream  tartar.. 

Ginger 

Mustard 

Pepper  (black) 
Saleratus 


Number  of  Saxplvs. 


Daadalter- 
ated. 


Adal  tented. 


Total 


4 

2 

11 

1 

15 

16 

3 

1 

7 

5 

53 

152 

•      • 

1 

•     • 

1 

26 

76 

121 


255 


Candy,  aniline  color 1 

Candy,  colors  non-poisonous 3 

Peas  (French),  all  containing  copper  salts 6 

Vinegar,  acidity  above  legal  standard 3 

Vinegar,  acidity  below  legal  standard 13 

Kerosene  oil,  above  legal  standard 20 

Kerosene  oil,  below  legal  standard 20 

Potable  water 10 


Total  number  of  samples 452 
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Cream  Tartar. 


Within  the  last  few  years  important  improvements  have  been 
introduced  in  the  processes  of  manufacturing  this  useful  article.  Of 
the  fifty-three  samples  of  cream  tartar  found  to  be  unadulterated, 
nearly  the  entire  number  proved  to  be  of  a  high  degree  of  purity, 
generally  above  ninety-nine  per  cent. 

But  the  adulteration  of  this  article,  as  sold  in  the  grocery  tnde, 
prevails  to  so  great  an  extent,  and  even  the  substitution  of  mixtures 
of  various  composition,  containing  none  of  the  real  article  for 
which  they  are  sold,  are  so  common,  and  yet  so  entirely  nnkuown 
and  unsuspected  by  the  consumer,  as  to  demtfnd  a  nnore  specific 
statement  of  the  facts  ascertained  in  the  analysis  of  these  samples. 

Of  two  hundred  and  five  ssLinples,  purch^ised  as  cream  tartar^  in 
grocery  stores  of  all  grades  in  twenty-three  cities  and  villages  of 
this  State,  only  fifty-three,  or  nearly  twenty-five  per  cent,  were 
found  to  be  free  from  adulteration  ;  twenty-two  samples  contained 
cream  tartar  mixed  with  various  substances,  while  the  remaining 
one  hundred  and  thirty  were  counterfeits,  containing  no  cream 
tartar  at  all. 

An  article  known  in  the  wholesale  trade  as  "  Bone  Acid  Cream 
Tartar,"  "substitute  for  cream  tartar,"  etc,  seems  to  be  largely 
used.  Either  alone  or  variously  mixed  with  cream  tartar,  tartaric 
acid,  or  starch.  It  is  sold  by  retail  dealers  as  cream  tartar.  It  is 
made  by  treating  bone  ashes  with  sulphuric  acid,  and  is  a  mixtare 
of  two  salts,  calcium  sulphate  and  calcium  phosphate,  known  com- 
monly as  *'  super-phosphate  of  lime." 

The  following  tabular  statement  exhibits  the  composition  of  the 
two  hundred  and  five  samples  received^as  cream  tartar. 

Cream  tartar,  unadulterated 53 

Cream  tartar  and  starch 10 

Cream  tartar  and  terra  alba. 3 

Cream  tartar  and  terra  alba  and  starch 3 

Cream  tartar  and  super-phosphate  of  lime 5 

Cream  tartar  and  super-phosphate  of  lime  and  starch 1 

Tartaric  acid  and  terra  alba .42 

Tartaric  acid  and  terra  alba  and  starch 30 

Tartaric  acid  and  super  phosphate  of  lime  and  starch 11 

Super-phosphate  of  lime 25 

Super-phosphate  of  liftne  and  starch 15 

Oxalic  acid  and  terra  alba 2 

Oxalic  acid  and  terra  alba  and  starch , 1 

Baking  powder 2 

Bicarbonate  of  soda 2 

Total "205 
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The  last  four  samples  were  doubtless  sold  as  cream  tartar  by 
mistake. 

That  a  well  known  and  dangerons  poison,  such  as  oxalic  acid 
should  be  used  for  fraudulent  purposes  in  an  article  of  food,  implies 
a  recklessness  simply  astounding.  The  quantity  of  the  poisonous 
acid  found  in  these  samples  was  a  little  less  than  five  per  cent. 

Spices. 

All  classes  of  spices  are  still  largely  adulterated.  As  they  are 
generally  sold  ground,  it  is  quite  impossible  for  the  ordinary  pur- 
chaser to  distinguish  between  the  adulterated  and  the  unadulterated 
articles.  A  large  number  of  manufacturers,  however,  send  out 
unadulterated  spices.  The  articled  used  for  purposes  of  adultera- 
tion are  extremely  numerous.  Most  farinaceous  substances  which 
have  become  damaged  and  unsaleable  may  by  skillful  roasting  and 
grinding,  be  rendered  serviceable  by  the  "  spice  mixer."  Many 
other  articles  which  might  be  included  under  the  general  term 
rubbish,  by  suitable  manipulations,  may  be  transformed  into  mixtures 
which  closely  resemble  the  various  spices  in  color  and  appearance, 
lacking  only  a  little  seasoning  with  the  smallest  possible  quantity 
of  the  real  article  to  give  the  characteristic  odor  and  fit  them  for 
the  market. 

Vinegar. 

The  statute  requires  that  vinegar  shall  have  an  acidity  of  not  less 
than  4.5  per  cent  absolute  acetic  acid.  Of  sixteen  samples 
examined  only  three  were  found  to  meet  the  legal  requirement. 

Potable  Wateb. 

Ten  samples  of  potable  water  have  been  analyzed  and  the  required 
determinations  reported.  In  nearly  all  cases  the  exact  source  of 
the  samples  was  unknown  to  the  chemist 

Kerosene  Oil. 

The  statute  requires  that  kerosene  oil,when  tested  in  the  apparatus 
and  according  to  the  conditions  prescribed  by  the  State  Soard  of 
Health,  shall  not  flash  below  100  degrees  Fahrenheit.  Of  the  forty 
samples  tested  twenty  flashed  at  or  above  100  degrees  Fahrenheit, 
while  twenty  flashed  at  lower  temperatures. 

Very  respectfully, 

S.  A.  LATTIMOEE.  ' 


1 
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REPORT  OF  WILLIS  G.  TUCKER,  M.  D.  Ph.  D.,  ANALYST 

OF  DRUGS. 

To  Lewis  Balch,  M.  D., 

Secretary  of  the  State  Board  of  Health  of  Neivo  York: 

Sir. — During  the  period  of  about  ten  months  which  has  elapsed 
since  my  last  annual  report  was  made,  the  collection  and  examini- 
tion  of  drugs  and  pharmaceutical  chemicals  and  preparations  hB8 
been  continued,  306  samples,  including  twenty-four  of  vin^ir, 
having  been  purchased,  analyzed  and  reported  upon.  As  hereto- 
fore, monthly  reports  have  been  made  to  the  secretary  of  the  board, 
accompanied  by  separate  reports  on  each  of  the  samples  examined, 
these  stating  name  and  record  number  of  article  ;  name  and  place 
of  business  of  dealer  from  whom  purchased ;  date  of  purchase  with 
amount  called  for,  and  price  paid  and  name  of  collector.  The 
quality  of  each  article,  as  determined  by  the  examination  made, 
has  also  been  stated  in  each  report,  samples  being  classed  as  of 
"  good  quality"  if  they  fulfill  the  requirements  of  the  United  States 
Pharmacopoeia  or  fall  below  the  same  only  in  some  trifling  and 
unimportant  particular  ;  of  "  fair  quality  "  if,  while  not  fully  np  to 
the  pharmacopoeial  standard,  they  are  evidently  neither  inteo- 
tionally  adulterated  nor  decidedly  below  such  standard,  and  of 
** inferior  quality,"  if  clearly  adulterated  or  falsified;  lacking  in 
strength  from  improper  manufacture,  spontaneous  decomposition  or 
other  causes,  or  coiitaining  an  undue  amount  of  impurity.  In  some 
cases,  through  ignorance  or  design,  a  wrong  article  has  been  sold 
or  some  inferior  article  of  similar  nature  substituted  for  that  called 
for,  and  particular  attention  has  been  called  to  such  sales  in  the 
monthly  reports,  which  have  likewise  stated  the  respects  in  which 
those  samples  not  of  good  quality  were  deficient,  and  have  given 
such  other  particulars  as  seemed  necessary  in  special  cases. 

These  reports  not  having  been  published  elsewhere,  the  resolti 
are  now  collated  and  embodied  in  this  general  report  upon  the 
work  done  since  the  last  annual  report  was  made. 

SELEcrioN  OF  Samples. 

The  medicinal  alkaloids,  and  all  preparations  containing  thenu 
constitute  the  department  assigned  to  another  analyst,  and  therefore 
no  samples  of  this  class  have  been  collected ;  and  as  regards  the  wide 
field  remaining,  no  attempt  has  been  made  to  cover  it  by  the 
examination  ot  a  great  variety  of  articles.  Many  drugs  and  medi- 
cinal compounds  are  practically  never  adulterated  or  otherwise 
falsified,  and  many  others  are  so  seldom  employed  as  to  be  of  com- 
paratively little  importance.  To  examine  such  would  have  been  a 
waste  of  time  and  it  was  deemed  best,  therefore,  to  select  for  exam- 
ination, a  rather  limited  number  of  articles  of  such  a  nature  as  to 
test  the  knowledge,  reliability  and  integrity  of  the  dealer  in  a  man- 
ner entirely  ta\T,  «\\  \>ot\^  oS^qax\%.\  ^\)L\^%i%.w<ie^  and  no  exceptional  or 
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rarely  used  articles  being  called  for.  For  the  most  part  the  articles 
selected  have  come  under  one  or  the  other  of  the  following  heads : 
(1)  Articles  of  prime  importance  which  ought  never  to  be  dispensed 
unless  pure  and  of  good  quality  and  which  may  easily  be  obtained 
by  dealers  in  such  a  state,  as  for  example,  stronger  ether  and  purified 
chloroform ;  (2)  articles  known  to  be  frequently  impure  or  adult- 
erated, like  precipitated  sulphur ;  (3)  articles  of  which  several 
kinds  or  varities  are  designated  in  the  pharmacopoeia  and  one  of 
thesci  likely  to  be  sold,  ignorantly  or  intentionally  for  another,  as,  for 
instance,  sublimed  sulphur  for  washed  sulphur ;  (4)  articles  prone  to 
undergo  decomposition  or  to  deteriorate  by  age  or  exposure,  like 
carbonate  of  ammonium  ;  and  (5)  articles  for  which  some  common 
and  cheaper  substance  is  often  substituted,  like  sa£3ower  for  saffron. 
Some  samples  of  vinegar,  twenty-four  in  number,  were  collected 
and  examined  during  March  and  April  last,  but  since  the  passage 
of  the  law,  entitled  *'  An  act  in  relation  to  the  manufacture  and 
sale  of  vinegar"  (chapter  606,  Laws  of  1886)  passed  June  sixth,  no 
farther  samples  have  been  collected.  This  law  is  patterned  after 
the  Massachusetts  statute  (chapter  307,  act«  of  1884  as  amended  by 
chapter  150,  act  of  1885)  and  establishes  the  same  standards,  viz.: 
not  less  than  four  and  one-half  per  cent  by  weight  of  absolute 
acetic  acid  for  all  vinegars,  and,  in  the  case  of  cider  vinegars,  not 
Tees  than  two  per  cent  by  weight  of  cider  vinegar  solids  on  evapo- 
ration. The  standard  adopted  by  the  board,  January  16,  1883, 
under  and  pursuant  to  section  4  of  chapter  407,  Laws  of  1881,  was 
**not  leas  than  five  per  cent  of  pure  acetic  acid"  and  ^^  not  less  than 
one  and  one-half  per  cent  of  solid  matters,"  but  this  applied  to 
cider  vinegar  alone  while  in  the  new  Jaw  the  limit  ot  acidity  is 
applicable  to  all  vinegars,  and  the  imitation  of  cider  vinegar  prac- 
tically prohibited.  Experience  has^  I  think,  shown  that  the  new 
standard  of  acidity  is  sufficiently  high,  some  straight  cider  vinegars 
falling  below  five  per  cent  of  abs<»lute  acetic  acid.  Tlie  law  above 
referred  to,  moreover,  provides  for  the  appointment  of  vinegar 
inspectors  in  the  cities  and  towns  of  the  State,  for  which  reason  no 
further  collection  of  vinegar  samples  has  been  made. 

Method  of  Collection. 

All  of  the  samples  examined  and  here  reported  upon  have  been 
collected  under  my  direction  by  Mr.  A.  G.  Losee  of  Albany,  who 
has  visited  the  different  localities,  and  in  purchasing  samples  has 
tendered  a  written  order  in  each  instance,  which  order  has  given 
,  in  full  the  officinal  names  of  all  ariticles  called  for,  as  in  the 
following  example :  Purified  chloroform,  U.  S.  P.,  two  fluid  ounces  : 
stronger  ether,  U.  S.  P.,  two  fluid  ounces ;  washed  sulphur,  U.  S.  P., 
one  ounce. 

Such  an  order,  being  perfectly  explicit,  if  any  error  or  substitu- 
tion is  made  in  filling  it,  the  dealer  alone  is  responsible.  The  col- 
lector has,  moreover,  in  every  case  answered  any  question  that  may 
have  been  asked  by  the  seller ;  and  if  any  explanation  has  been 
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offered  by  him  it  haa  been  noted.  Most  nrticles  hare  been  labeled bf 
the  dealers,  and  in  all  auch  caaee  thelabelBhavebeea  preaerved unte 
they  have  frequently  contradicted  the  assortion  of  dealers,  nudt 
after  notice  lias  been  served  upon  them  tJjat  a  certain  article  WM 
diapeuaed,  when  their  o^vii  label  as  well  as  the  chemical  exuniu- 
tion  shows  that  such  was  not  the  citse.  All  samples  Lave  beei 
unmbcred,  fully  labeled  and  preserved,  and  complete  records  kept 
of  every  sample  and  of  its  examination. 

Notification  of  Dealrrs. 

Dealers  whose  ^ods  are  reported  aa  of  inferior  quality  are  ooti- 
fied  from  ihe  central  oflicc  and  warned  to  desist  from  eelling  nek 
articles,  and  if  after  two  snch  notifications  have  been  sent,  artidei 
of  inferior  quality  are  sold,  it  lias  been  ordered  that  the  nameot 
the  dealer  aliall  be  pnblielied.  A  somewhat  singnlar  fact,  Ireqaentlf 
observed,  is  that  the  price  paid  bears  little  relation  to  theqaali^ 
of  the  article  purchased,  the  highest-priced  samples  treqaent^ 
being  of  the  pooreat  quality  and  vice  versa. 

The  following  table  ahows  the  natnre  and  number  of  the  ssmpln 
collected,  and  the  localities  from  which  they  were  obtained.  Par 
samples  were  procured  in  Albany,  nearly  half  of  those  reported 
upon  last  year  having  been  purchased  in  this  city.  The  avenge 
cost  of  samples,  including  collector's  travelmg  expenses  snd/tf 
di^m,  has  been  twenty-two  and  seven-tenths  cents.  To  some  extent 
already  the  analysts  have,  through  their  collectors,  had  eampleapn- 
cured  for  each  other,  thereby  obviating  the  necessity  of  sendin;! 
collector  to  distant  parts  of  the  State,  and,  as  the  work  is  extended 
over  the  State,  this  course  will  be  more  largely  followed,  both  tioi 
and  expense  being  thus  saved.  Exhaustive  analyses  of  the  8ain[ilei 
were  not  generally  required,  but  in  most  cases  at  least  one  qata^ 
tative  determination  was  necessary.  The  pharniaoopoeial  tastaud 
analytical  processes  were  generally  followed. 
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Summary  of  Rmsults. 

Of  the  306  samples  examined  they  were  classed  as  of: 

Good  quality 145  or  47 .4  per  cent. 

Fair  quality 55  or  18 . 0  per  cent. 

Inferior  quality 71  or  23 . 2  per  cent. 

Not  as  called  for 35  or  11 .4  per  cent. 

It  should  be  slated  that  the  above  percentages  by  no  means  rep- 
resent the  )>roportion6  of  good,  bad  and  iudiflerent  drugs  on  tlie 
market  and  actually  sold,  since  only  those  articles  which  were 
known  to  be  frequently  adulterated,  or  were  suspected  of  being  of 
improper  quality,  were  collected.  Had  samples  of  drugs  and  phar- 
maceutical preparations  been  selected  at  random,  the  proportion  of 
pure  and  good  articles  would  have  been  much  larger.  The  follow- 
ing were  the  articles  examined  : 

1.  'Drugs  and  Pharmaoeutioal  Preparations. 

Carbonate  of  Ammonium.     {Ammonii  Carhonas^  U.  S.  P.) 

Seven  samples  examined  of  which  No.  357  was  of  good  quality ; 
Nos.  354,  355,  356,  358  and  35li  of  fair  quality,  and  No.  360  of 
interior  quality.  Therefore,  of  good  quality,  one ;  lair,  five  ;  infe- 
rior, one.  Examination  included  appearance,  behavior  when 
heated  on  platinum  foil,  solubility  in  dilute  acids,  tests  for  sul- 
phates, chlorides,  metals  and  empyreumatic  substances  and  volu- 
metric determinations  of  percentage  purity,  which  were  as  follows: 

Number  354 79.28 

Number  355 77.93 

Number  356 91.64 

Number  357 " 95.07 

Number  358 89.79 

Number  359 75.74 

Number  360 78.73 


Average  of  the  seven  samples,  82.59  per  cent. 

Carbonate  of  ammonium  is  a  readily  decomposable  salt,  and  to 

E reserve  this  important  medicinal  agent  in  good  condition  it  must 
e  kept  "  in  well-stopped  bottles  and  in  a  cool  place  "  (TJ.  S.  P.). 
The  results  of  the  above  analyses  show  that  it  is  often  carelessly 
kept  and  partly  decomposed  when  offered  for  sale. 

Purified  Chloroform.     {C/dorqfonnum  Purificatumj  U,  S.  P.) 

Fifty  eight  samples,  of  which  Nos.  195,  198,  201,  205,  210,  221, 
223,  224,  227,  228,  265,  266,  267,  268,  293,  294,  296,  297,  298, 
299,  333,  334,  335,  336,  337,  338,  339,  361,  364,  365,  380,  381, 
^06,  407,  408,  409,  411,  412,  413  and  415  were  of  good  quality; 
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No8.  197,  206,  226,  300,  362  and  363,  of  fair  quality ;  and  Nob. 
208,  222,  225,  295.  301,  302,  378,  379,  410,  414,  416  and  417  of 
inferior  quality.  There  were,  therefore,  of  good  quality,  40;  fair, 
6  ;  inferior,  12.  Examination  included  appearance,  odor,  reaetioo, 
testa  for  chlorides  and  free  clilorine,  sulphuric  acid  test,  determin- 
ation of  specific  gravity,  etc.  Excellent  chloroform  ib  now  nude 
by  a  new  process,  the  application  of  which  has  resulted  in  greatij 
lowering  its  price.  In  this  process  crude  acetates  (g:ray  or  brovn 
acetate  of  lime)  are  subjected  to  destructive  distillation  by  heating 
in  iron  retorts,  the  distillate  consisting  of  an  aqueous  and  oily 
liquid  containing  acetone,  methyl-ethyl  acetone,  di-ethyl  ketone 
and  other  products.  This  liquid  is  then  either  washed  or  sabjected 
to  fractional  distillation  and  the  fturiticd  liquid  acted  npou  bj 
chloride  of  lime  dissolved  in  water  and  thus  converted  into  cliloro- 
form.  The  IT.  S.  P.  requires  a  specific  gravity  of  1.485-1.490  at 
fifteen  degrees  C.  (59  degrees  F.)  The  specific  gravities  of  the 
fifty -eigiit  samples  examined  were  as  follows  : 


No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 


195.. . 

197... 

198... 

201... 

205.. . 

206.. . 

208.. 

210... 

221.. 

222.. 

223.. . 

224. . 

225.. 

226.. 

227.. 

228.. 

265.. 

266 .  . 

267.. 

268.. 

293. 

294.. 

295.. 

296.. 

297.. 

298.. 

299.. 

300.. 

301.. 


1.488 

1.4777 

1.484 

1.485 

1.485 

1.491 

1.4.53 

1.486 

1.488 

1.4*>8 

1.486 

1.489 

1.466 

1.490 

1.48D 

1.489 

1.488 

1.492 

1.489 

1.490 

1.486 

1.487 

1.491 

1.486 

1.488 

1.487 

1.488 

1.469 

1.463 


No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 


302. 

333. 

334. 

335. 

336. 

337. 

338. 

339. 

.361. 

362 

363. 

304. 

365. 

378. 

379. 

380 . 

381. 

406. 

407. 

408. 

409 . 

410. 

411. 

412. 

413. 

414. 

415. 

416. 

417. 


1.488 
1.485 
1.4S7 
1.^87 
1.485 
1.4S6 
1.485 
1.484 
1.486 
1.43 
1.486 
1.487 
1.486 
1.464 
1.474 
1.484 
1.489 
1.489 
1.489 
1.487 
1.489 
1.487 
1.490 
1.490 
1.481 
1.486 
1.491 
1.491 
1.4«0 
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Stbonoeb  Ether — i^jiEther  Fortior   U.  S.  P.) 

Fifty-nine  aamples,  of  which  Nos.  196,  200,  229,  233,  ^36,  273, 
303,  305,  308,  311,  340,  341,  344,  346,  366,  368,  369,383,  384,  418, 
420,  421,  425,  427,  428  and  429  were  of  good  quality  ;  Nob.  202, 
232.  235,  270,  3p7,  312  and  430  were  of  fair  quality,  and  Nob.  198, 
203,  204,  207,  211,  230,  231,  234,  269,  271,  304,  306,  309,  310,  342, 
343,  345,  367,  382,  385,  419,  422,  423,  424  and  426  were  of  infe- 
rior quality,  and  No.  209  consisted  of  apirit  of  nitrous  ether,  sold 
through  carelcssnese  or  ignorance,  and  labeled  '' Stronger  Ether" 
There  were,  therefore,  of  good  quality,  twenty-six ;  fair,  seven ; 
inferior,  twenty-live,  and  sold  by  error,  one.  Stronger  ether 
being  largely  used  as  an  anaesthetic  ought  to  be  of  good  quality, 
but  these  results  show  that  an  inferior  quality  is  too  often  offered 
for  sale.  The  examination  included  appearance,  odor,  reaction, 
specific  gravity  determination,  etc.  The  U.  S.  P.  requires  a  spe- 
cific gravity  not  higher  than  0.725  at  15  deg.  C.  (59  deg.  F.)  The 
specific  gravities  ot  the  fitty-eight  samples  of  ether  examined  are 
as  follows : 


No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 


196. 
198. 
200. 
202. 
203. 
204. 
207. 
211. 
W29. 
230. 
231. 
232. 
233. 
234. 
235. 
236. 
269. 
270. 
271. 
272. 
303. 
304. 
305. 
306. 
807. 
308. 
309. 
310. 
311. 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


.724 
.760 
.726 
.739 
.746 
.760 
.754 
.754 
.728 
.743 
.751 
.726 
.724 
.777 
.738 
.729 
.754 
.733 
.752 
.727 
.723 
.752 
.724 
.746 
.727 
.722 
.758 
.756 
.728 


No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 


312. 

340. 

341. 

342. 

343. 

344. 

345. 

346. 

366. 

367 

368. 

369. 

382. 

383. 

384. 

385. 

418. 

419. 

420. 

421. 

422. 

423. 

424. 

425. 

426. 

427. 

428. 

429. 

430. 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


.723 
.724 
.733 
.753 
.761 
.726 
.766 
.723 
.726 
.756 
.724 
.724 
.728 
.724 
.725 
.749 
.728 
.759 
.724 
.729 
.773 
.762 
.764 
.723 
.753 
.723 
.725 
.725 
.725 
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Tincture  of  Chloride  of  Iron  —  ( Tinctura  Ferri  Chloridi 

U.  S.  1\) 

Thirteen  samples,  of  which  Nos.  476,  479,  480,  482,  483  and 
484  were  of  good,  and  Nos.  474,  475,  477,  478,  481,  485  and 
498  of  fair  quality.  Therefore,  ot'  good  quality,  six,  and  fair, 
seven.  Examination  included  tests  tor  nitric  acid,  ferrous  salt, 
oxychloride,  etc. 

Lime  Water.     {Liquor  Calcisy  U.  S.  I^.) 

Fourteen  samples,  of  which  Nos.  375,  376,  377,  390,  391,  392,394i 
395,  396,  398  and  399  were  of  good,  and  Nos.  374,  393  and  397  were 
of  fair  quality  only,  being  partially  carbonated  by  exposure  to  air. 
There  were,  therefore  of  good  quality,  eleven,  and  fair,  three. 

Magnesia.     {Magnesia^  U.  S.  P.) 

Eleven  samples,  of  which  Nos.  444  and  449  were  of  good  qnalitT; 
Nos.  442,  443,  446,  448,  450  and  451  of  fair  quality  ;  Nos,  441  and 
445  of  interior  quality,  being  largely  carbonated,  aud  No.  447  con- 
sisted ot  sulphate  ot  magnesium,  ignorantly  sold  for  roaguesia. 
Therefore,  ot  good  qnality,  two;  fair,  six;  inferior,  two,  and  sold 
by  error,  one.  Magnesia  is  often  carelessly  kept  and,  theretore, 
partially  or  largely  carbonated  by  exposure  to  air.  It  should  be 
preserved  in  well  closed  vessels. 

Iodide  of  Potassium.     {Potasaii  lodidurriy  U.  S.  P») 

Twenty-seven  samples,  of  which  Nos.  237,  238,  240,  241,  243, . 
273,  275,  317,  321  and  322  were  of  good  or  satisfactory  quality; 
Nos.  213,  214,  216,  239,  244,  274,  276,  313,  315,  816,  318,  319  and 
320  of  fair  quality,  and  Nos.  212,  215,  242  and  314  of  inferior 
quality.  Therefore,  of  good  or  satisfactory  quality,  ten ;  fair,  thirteen, 
and  inferior,  four.  The  examination  included  tests  fur  excess  of 
alkali,  iodate,  sulphate,  etc.  Very  little  of  the  iodide  of  potaseiam 
on  the  market  answers  perfectly  to  the  pharmacopceial  reqoire- 
raents,  having  generally  an  excessive  alkalinity  and  often  cuotain- 
ing  decided  traces  of  iodate,  chloride  and  sulphate.  The  best  look- 
ing samples,  showing  the  handsomest  crystals,  are  by  no  means 
always  the  purest. 

Saffron.     {Crocus,  U,  S.  P,) 

Thirteen  samples,  of  which  twelve  were  spurious,  Nos.  486,  487> 
488,  489,  490,  491,  492,  493,  494,  495,  496  and  497,  and  but  <m 
genuine.  No.  500.  The  practice  of  selling  '*  safflower  "  {Cart/tcmu 
tinctoriics)  for  crocus,  or  real  saffron,  which  consists  of  the  stigmas 
of  Crocus sativvrSy  and  is  sometimes  denominated  "  Spanish  safiron," 
is  very  general  but  is  nevertheless  inexcusable,  especially  when  the 
article  is  called  for  by  its  officinal  name  and  in  writing.  The 
pharmacopoeia  does  not  recognize  safflower  at  all,  and  when  crocus 
is  called  for  either  the  real  article  should  be  furnished  or,  if  noi 
kept  in  stocky  the  fact  should  be  stated ;  aud  if  safflower  is  ofiteied  in 
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its  stead  it  should  be  explained  that  it  is  not  the  article  demanded, 
but  a  common  substitute  therefor.  Without  such  an  explanation 
the  substitution  betokens  either  ignorance  or  willful  wrong-dealing 
on  the  part  of  the  seller.  In  but  one  case  (No.  491),  of  the  twelve 
reported  above,  was  such  an  explanation  made. 

PBEOiprrATED  Sulphur.     {Sulphur  PrcBcipitatum,  V.  S,  P.) 

Thirteen  samples  examined,  of  which  Nos.  466, 467, 471  and  499 
were  pure  and  of  good  quality  ;  No.  469  of  fair  quality,  containing 
a  small  amount  only  of  sulphate  of  lime,  and  Nos.  462,  463,  464, 
465,  468,  470,  472  and  473  were  of  inferior  quality,  containing 
nearly  half  their  weight  of  sulphate  of  lime.  This  was  quantitatively 
determined  in  three  samples  and  found  to  be  as  follows :  No^  463, 
forty-four  per  cent ;  No.  464,  forty-seven  per  cent ;  No.  470,  forty- 
five  per  cent.  Therefore,  in  the  thirteen  samples  there  were  of 
good  quality,  four  ;  fair,  one,  and  inferior,  eight.  This  article  is 
probably  in  all  cases  purchased  direct  from  manufacturers  or  whole- 
sale dealers  and  not  prepared  by  the  pharmacist.  There  are  two 
varieties  in  the  market,  the  common  lac  sulphur  and  the  pu^e 
precipitated.  The  sulphate  of  lime  which  makes  up  so  large  a 
proportion  of  the  former  is  the  result  of  an  improper  methoa  of 
manufacture  purposely  adopted  and,  therefore,  amounting  to  inten- 
tional adulteration,  and  since  the  pure  article  may  be  obtained  by 
the  retailer  at  a  slightly  higher  price  and  can,  moreover,  be  readily 
distinguished  from  the  adulterated  article  by  the  application  of  a 
very  few  simple  tests,  laid  down  in  the  pharmacopoeia,  and  in  most 
cases  by  its  appearance  alone,  it  is  evident  that  the  retailer  is  not 
exempt  from. responsibility  in  the  matter,  for  it  is  clearly  his  duty 
to  know  the  nature  and  quality  of  the  articles  in  wliich  he  deals. 
The  term  "  lac  sulphur  "  is  not  recognized  in  the  U.  S.  P.  and  the 
sale  of  this  impure  article  for  the  pharmacopceial  preparation, 
which  is  as  readily  obtainable,  is  in  every  way  to  be  condemned. 

Washed  Sulphur.     (Sulphur  Latum,  O.  S.  P.) 

Fifty-seven  samples  were  examined,  of  which  Nos.  218,  220,  247, 
249,  250,  251,  277,  279,  280,  323,  326,  331,  332,  347,  348,  349, 
350,  352,  353,  372,  386,  389,  400,  401,  402,  405,  436,  437,  438, 
and  439  were  of  good  quality;  Nos.  325,  327,  328,  431,  434  and 
435  were  of  inferior  quality,  and  Nos.  217,  219,  245,  246,  248, 
252,  278,  324,  329,  330,  351,  370,  371,  373,  387,  388,  403,  404, 
432,  433,  and  440  consisted  of  precipitated  sulphur  sold  through 
ignorance  or  carelessness.  Of  these  Nos.  278,  388,  and  404  were  of 
of  good  quality;  No.  370  of  fair  quality,  and  the  other  seventeen 
were  largely  adulterated  with  sulphate  of  lime.  Of  the  fifty-seven 
samples  tested,  therefore,  there  were  of  good  quality,  thirty  ;  inferior, 
%\x\  and  twenty-one  did  not  consist  of  the  article  called  for,  all  but 
tour  of  these  being  largely  adulterated  as  well. 

[Assembly,  No.  37.]  29 
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Washed  sulphur  was  selected  for  collection  not  because  it  is  in 
itself  a  very  important  drug,  but  because  the  unpurified  ^floweit 
of  sulphur  "  is  often  sold  for  it,  or,  if  the  washed  sulphur  is  not  in 
stock,  the  retailer  may  substitute  precipitated  sulphur.  Washed 
sulphur  has  the  natural  acidity  of  the  sublimed  sulphur  (flowers  df 
sulphur)  removed  by  proper  treatment  with  water  of  ammonia  and 
subsequent  washing.  It  is  an  article  easily  prepared  by  the  pha^ 
maeist  or  obtained  from  reliable  wholesale  dealers  or  manufactory 
and  there  is  no  reason  why  an  impure  article,  or  a  different  article, 
should  be  substituted  for  it,  as  is  shown  frequently  to  be  the  cue. 

Oxide  of  Zmc.     {Zinci  Oxidumy  U.  jS.  P.) 

Ten  samples  examined,  of  which  Nos.  454,  456,  458,  459,  460, 
and  461  were  of  good  quality ;  Nos.  452,  453  and  455  of  tiir 
quality,  and  No.  457  of  inferior  quality,  containing  a  considerable 
quantity  of  the  carbonate.  Therefore,  of  good  quality,  six;  fair, 
three,  and  inferior,  one.  The  examination  included  tests  for  car- 
bonates, lead  and  copper,  iron,  aluminum,  etc. 

II.  Vinegar. 

The  twenty-four  samples  of  vinegar  examined  were  collected  in 
Saratoga  and  Poughkeepsie  in  March  and  April,  before  the  paseage 
of  the  new  vinegar  law  previously  referred  to.  Twelve  samples 
were  obtained  in  each  place.  Of  the  total  number  eight  or  thirty- 
three  and  three-tenths  per  cent,  contained  iour  and  one-half  per 
cent,  or  over,  of  absolute  acetic  acid,  and  in  this  respect  conformed 
to  the  present  legal  requirement,  while  sixteen,  or  sixty-six  and 
seven-tenths  per  cent,  contained  less  than  this  amonnt  and  tell 
below  the  standard.  Of  these,  four,  or  sixteen  an<f  seven-tenths 
per  cent  of  the  whole,  contained  between  four  and  four  and  one- 
half  per  cent  of  absolute  acetic  acid,  and  may  be  considered  of  fiir 
quality.  The  highest  percentage  of  acid  was  five  and  one-half  per 
cent  (in  two  cases),  and  the  lowest  two  and  one-tenth  per  cent,  the 
average  being  four  per  cent,  which  is  the  same  as  that  found  last 
year  in  the  examination  of  seventy-four  samples.  The  following 
table  shows  the  acidity  of  each : 


Acetic  acid. 

No.  253 3.6  per  cent. 

No.  254 3.7  per  cent. 

No.  255 4.9  per  cent. 

No.  256 4.6  per  cent. 

No.  257 5.1  per  cent. 

No.  258 2.1  per  cent. 

No.  259 4.1  per  cent. 

No.  260 3.2  per  cent. 

No.  261 4.2  per  cent. 

No.  262 5.5  per  cent. 

No.  263 4.3  per  cent. 

No.  264 


Acetic  kU. 

No.  281 3.7  percent 

No.  282 3.2  percent 

No.  283 5.5  per  cent 

No.  284 4.0  per  cent 

No.  285 3.7  per  cent 

No.  286 3.3  per  cent 

No.  287 4.7  per  cent 

No.  288 4.7  percent 

No.  289 3.7  per  cent 

No.  290 2.7  percent 

No.  291 5.0  percent 

^ A  ^«t  ^^\i\.,V^^.  ^92 8.8  percent 
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During  the  period  covered  by  this  report  thirty  samples  of  water 
have  been  analyzed  for  the  Board  or  for  local  boards  of  health ; 
also  two  samples  of  sewage.  Three  samples  ot  French  canned 
peas  and  one  of  beans  have  been  examined,  and  the  amount  of 
copper  in  the  same  determined.  No  samples  of  kerosene  oil  have 
been  submitted.  Forty-three  samples  of  drugs  and  food  articles 
have  been  collected  for  the  other  analysts,  and  forty-five  samples 
of  drugs  received  from  them. 

During  the  coming  year  it  is  proposed  to  continue  the  work  on 
the  same  general  plan  as  heretofore.  Samples  will  be  collected  in 
new  localities  and  in  distant  portions  of  the  State  with  the  aid  of 
the  collectors  of  the  other  analysts.  Dealers  from  whom  goods  of 
inferior  quality  have  been  received  will  be  again  visited  that  it 
may  be  determined  whether  proper  attention  has  been  paid  to  pre- 
vious notifications.  In  conclusion,  it  is  believed  that  the  general 
effect  of  the  work  done  during  the  past  sixteen  months  has  had  a 
decided  influence  in  improving  the  quality  of  the  drugs  sold  in 
this  State.  Drnggists  have  not  been  distressed  by  a  too  rigid 
enforcement  of  the  law,  nor  had  their  business  injured  by  the 

S'ving  of  publicity  to  facts  so  far  obtained,  but  the  work  done  has 
ten  rather  advisory  and  calculated  to  awaken  in  them  a  new  sense 
of  their  responsibility.  They  have  been  fully  informed  as  to  the 
provisions  of  the  law  and  where  errors  have  been  committed  or 
improper  articles  dispensed,  they  have  been  fully  informed  of  the 
facts,  and  if  not  themselves  directly  responsible  have  had  an  oppor- 
tunity to  complain  to  those  wholesale  dealers  or  manufacturers 
from  whom  their  goods  were  purchased.  This  has  resulted  in 
improving  the  quality  of  many  pharmaceutical  products,  and  this 
is  the  effect  which  it  is  desired  to  produce,  and  which  may  speedilv 
be  accomplished  if  manufacturers  and  dealers,  large  and  small, 
will  co-operate  with  the  Board  in  their  attempts  to  raise  the 
standard  of  drugs  and  medicinal  preparations  generally. 

All  of  which  is  respectfully  submitted, 

WILLIS  G.  TUCKER, 

Analyst, 

Chemical   Laboratory  of  the  Albany  Medical   College^  Albany^ 
N.  r.,  December  17,  1886. 
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REPORT  OF  PROF.  G.  C.  CALDWELL,  PUBLIC  ANALYST. 

Ghemioal  Labobatoby,  Cobnbll  Univebsitt,  ) 

December   14,  1886.  \ 

Dr.  Lewis  Balch,  Secretary  of  the  State  Board  of  Health  : 

Sir. —  My  work  on  alkaloidal  medicinal  preparations  Binoe  my 
last  report,  made  February  10,  1886,  has  been  confined  to  the 
examination  of  preparations  of  quinine. 

Methods  of  Analysis. 

The  two  methods  of  assaying  quinine  pills,  mentioned  in  the 
table  beh)w  are  described  in  my  previous  report.  (Sixth  Annual 
Report  of  the  State  Board  of  Health,  page  374.)  For  the  assay  by 
the  solution  method,  a  quantity  of  pills,  representing  in  all  my  more 
recent  examinations  100  grains  of  the  sulphate,  is  digested  at  a  gentle 
heat  with  about  fifty  cubic  centimeters  ot  water  strongly  acidified 
with  sulphuric  acid,  till  the  solution  is  as  clear  as  it  is  possible  to 
make  it;  if  not  clear  or  nearly  so,  it  is  passed  through  a  filter  io  a 
funnel  surrounded  with  boiling  water,  and  the  filter  is  washed  u 
long  as  a  droD  of  the  washings  has  any  bitter  taste. 

If,  as  is  usually  the  case,  the  total  volume  of  liquid  thus  obtained 
is  too  large,  it  is  evaporated  down  to  thirty  or  forty  cubic  centimeters 
and  weighed  in  the  flask  in  which  it  was  received.  Carefully  weighed 
portions  of  about  twelve  grammes  ot  this  solution  are  then  taken 
for  each  assay,  the  weighing  being  most  conveniently  done  io  tbe 
specific  gravity  pipette  of  my  own  device. 

The  assay  tube  that  I  now  use  has  a  bulb  at  its  closed  end,  of  a 
capacity  of  about  twenty  cubic  centimeters  and  the  graduated  tube 
above  it  has  about  the  same  capacity.  On  the  addition  ot  the 
ammonia  to  the  concentrated  solution  in  the  assay  tube,  and  tbe  con- 
sequent production  of  a  thick  precipitate  of  quinia  entirely  filling  the 
liquid,  the  complete  admixture  of  the  reagent  and  precipitation  of 
the  alkaloid  is  much  more  easily  affected  in  this  bulb  than  is  poesi- 
ble  in  a  simple  tnbe ;  furthermore,  after  the  addition  of  the  ether, 
holding  the  tube  bulb  uppermost,  the  etherial  solution  just  about  fill- 
ing it,  and  the  aqueous  solution  of  the  other  constituents  of  the 
pills  just  coming  up  to  the  neck  ot  the  bulb,  it  is  much  easier  than 
in  a  simple  closed  tube  to  effect  complete  solution,  by  a  gentle 
rotary  agitation,  of  any  masses  of  undissolved  quinia  that  collect  at 
the  line  of  separation  of  the  two  liquids,  and  also,  by  smart  tapping 
of  the  bulb  on  the  palm  of  the  hand  while  this  rotary  agitation  is 
kept  up,  to  break  up  the  glairy  emulsion,  entangling  portions  of 
the  alkaloid,  that  is  liable  to  be  formed  unless  the  mixture  of  aque- 
ous solution  and  ether  is  very  carefully  made.  I  have  found  that 
violent  shakmg  w^  ot*  lUe  contents  ot  the  tube  is  almost  sure  to 
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cause  the  production  of  so  much  of  this  emulsiou,  collecting  in  a  thick 
layer  between  the  two  liquids,  and  of  such  a  persistent  character  as 
to  interfere  seriously  with  the  accuracy  of  the  readings  of  the  vol- 
ume of  ethereal  solution  left  in  the  tube  after  the  second  extraction  ; 
therefore  in  order  to  bring  the  ether  into  thorough  contact  with  the 
aqueous  solution  I  simply  invert  the  tube  several  times,  thus  allow- 
ing'the  liquids  to  flow  through  and  past  each  other  quietly. 

Two  ethereal  extractions  are  niade  in  each  assay,  the  first  one 
being  collected  in  one  flask,  and  the  second  in  another ;  the  weight 
of  the  dried  quinia  in  the  second  flask  being  found  from  the  total 
volume  of  the  second  portion  of  ether  in  the  tube  and  the  volume 
of  that  portion  remaining  after  the  drawing  ofl\,  the  total  weight 
of  quinia  in  the  whole  ox  the  second  extraction  is  calculafed,  and 
added  to  the  weight  obtained  in  the  first  extraction. 

The  ethereal  solution  is  conveniently  drawn  ofi^  by  substituting 
for  the  cork  with  which  the  tube  is  closed  during  the  extraction, 
another  cork  carrying  two  tubes  arranged  like  those  of  an  ordinary 
wash-bottle ;  the  longer  one  is  very  dender,  and  is  pushed  down 
till  its  mouth  is  as  close  to  the  surface  of  the  aqueous  solution  as  it 
can  be  without  risk  of  taking  up  some  of  that  solution,  or  of  the 
foamy  layer  above  it,  if  there  be  any  ;  the  ether  is  then  blown  out 
into  the  weighed  flask  designed  lor  its  reception.  # 

The  assay  of  the  citrate  of  iron  and  qumine  was  conducted  in 
the  same  manner,  except  that  a  weighed  portion  of  about  seven 
grammes  was  dissolved  directly  in  the  assay  tube. 

Squibb's  stronger  ether  was  always  used,  or  the  ether  recovered 
by  distillation  from  previous  assays  for  which  this  ether  had  been 
used;  a  whiter  and  cleaner  residue  of  quinia  was  obtained  than 
with  common  ether.  The  residues  of  alkaloid  were  dried  for  at 
least  two  hours  at  110  degrees-llS  degrees  C. ;  they  were  usually 
slightly  yellow,  and,  rarely,  of  a  much  darker  color  when  dry, 
showing  that  some  impurities  are  occasionally  taken  up  by  the  ether. 

This  method  of  assaying  quinine  pills  is  so  much  more  convenient 
than  what  I  have  called  the  dry  method  as  described  by  Mr.  H.  B. 
Parsons,  in  which  an  intimate  and  finely  pulverized  mixture  of  the 
pill  mass  and  lime  is  exhausted  with  ether,  that  I  have  used  the 
dry  method  only  in  a  few  cases,  and  generally  as  a  check  on  the 
other  method.  I  am  not  convinced  that  it  is  any  more  accurate; 
while  the  ethereal  extract  obtained  is  always  perfectly  clear,  the 
solntion  in  dilute  sulphuric  acid  of  the  residue  left  in  the  flask  after 
expelling  the  ether  is  always  more  or  less  turbid,  showing  that  this 
residue  is  not  all  quinia.  The  corresponding  solution  of  the  quinia 
residues  obtained  by  the  other  method  Are  also  usually  turbid,  but 
nearly  always  much  less  so.  For  another  important,  although 
rarely  occurring  possible  source  of  error  in  the  use  of  the  dry 
method,  I  may  refer  to  my  last  report  in  the  sixth  annual  report  of 
this  Board,  as  well  as  for  other  criticisms,  and  also  for  an  account 
of  some  tests  of  the  solution  method. 
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Mr.  H.  B.  Parsons,  on  the  basis  of  over  a  thousand  determina- 
tions of  water  in  the  crystallized  quinine  salphate  of  the  trade, 
giving  an  average  of  13.85  per  cent,  eoneladed  that  an  allowanee 
of  seven  molecules  of  water  of  crystallization,  or  14.45  per  cent, 
is  sufficient  and  just.  The  United  States  Ph  rmacopoeia  allowg 
eight  molecules,  or  16.18  per  cent.  In  order  to  give  the  mann&e- 
tnrers  of  preparations  of  quinia  all  the  margin  that  is  sanctioned 
by  any  authority,  I  have  in  my  more  recent  assays  ot*  pills  calcu- 
lated from  the  quinia,  found  the  crystallized  salphate  with  this 
higher  per  centage  of  water,  although  justice  would  be  done  to  the 
consumer  if  the  lower  percentage  was  used.  The  differeDce 
between  the  results  calculated  with  the  lower  and  the  higher 
amounts  of  water  is  small,  and  by  no  means  enough  to  make  a 
pill  of  full  weight  of  quinia  out  of  one  that  is  seriously  short. 

The  crystallized  sulphate  loses  water  so  rapidly  nuless  kept  in 
tight  vessels  that  I  have  not  determined  the  water  in  the  samples 
collected  in  August ;  they  were  brought  to  me  in  paper  wrappers, 
and  assays  for  water  would  have  had  no  value.  The  assays  that 
are  reported  of  a  few  samples  collected  later,  and  protected  jfrom 
loss  of  weight  while  in  transitu,  show  how  widely  the  proportion 
of  water  may  vary  in  the  stock  of  the  druggist. 

Kbbneb's  Test  of  Pubity  of  the  Quinine  Sulphate. 

To  prepare  the  quinine  sulphate  from  a  sample  of  pills  or  citrate 
for  the  application  of  Kerner's  test,  ammonia  was  added  to  the 
boiling  dilute  sulphuric  acid  solution  of  the  residues  of  qninia 
obtained  in  the  assays  till  the  solution  was  slightly  alkaline ;  the 
crystalline  precipitate  obtained  on  cooling  was  collected  on  a 
filter  and  washed  with  a  saturated  solution  of  pure  quinine  sul- 
phate, and  completely  dried  at  100  degrees  C.  A  carefully  weighed 
quantity  of  °.84  gm.  of  this  anhydrous  salt  was  treated  as  directed 
in  the  United  States  Pharmacopoeia,  1880,  page  279,  with  special 
care  to  maintain  the  temperature  of  the  water  at  fifteen  d^rees, 
as  well  as  in  the  measurement  of  the  quantity  of  water  added,  the 
time  of  maceration,  the  quantity  solution  filtered  ofi^,  and  of  ammo- 
nia added.  Mr.  Parsons  has  shown  that  all  these  precautions  must 
be  scrupulously  observed,  in  order  that  the  results  obtained  may  be 
depended  upon.  In  several  instances  such  a  thick  magma  was 
yielded  on  adding  the  ten  cubic  centimeters  of  water,  that  it  was 
impossible  to  filter  off  as  much  as  five  cubic  centimeters  for  the 
final  test ;  it  became  necessary  to  add  two  or  more  additional 
cubic  centimeters  of  water  during  the  maceration  ;  nearly  always 
in  such  cases  the  final  test  indicated  the  presence  of  much  foreign 
alkaloids.  Some  of  the  phenomena  presented  in  the  course  of  my 
experience  with  this  test,  excite  some  distrust  of  it  even  when 
carried  out  with  all  the  care  that  is  possible ;  if  performed  simply 
as  directed  in  the  United  States  Pharmacopoeia,  I  think  it  would  in 
some  cases  mislead  the  operator. 
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Notes  and  Comments  on  the  Preceding  Tables. 

Sample  4Y  gave,  on  a  third  assay,  236.9  grains ;  sample  51  137.4 
grains ;  and  sample  68  200 .  4^rains  per  100  pills,  all  by  the  solution 
method.  For  some  unknown  reason  much  difficulty  was  experi- 
enced in  the  analysis  of  the  last  mentioned  sample  by  the  solution 
method,  the  results  ranging  in  five  assays  from  119  to  200  grains 
per  100  pills. 

In  the  case  of  samples  77  and  108,  said  to  contain  hisulphate  of 
quinine,  the  qninia  found  on  analysis  was  calculated  to  this  salt, 
with  seven  molecules  of  water  of  crystallization. 


REGISTRATION  AND  VITAL  STATISTICS. 


The  Scope  of  the  Work  in  the  Examination  of  Medioinjit 

Alkaloidal  Preparations. 

On  two  of  the  strips  taken  by  collectors  for  me,  I  have  had 
inquiries  made  at  to  tne  extent  of  the  demand  for  citrate  of  iron 
and  quinine,  for  preparations  of  cinchonidia  and  quinidia,  for 
morphine  in  prescriptions,  and  for  the  comparative  demand  for 
quinine  in  pills  and  in  powder.  The  information  thus  obtained 
indicates  so  little  use  of  cinchonidia  and  quinidia  that  it  does. not 
seem  advisable  to  undertake  any  examination  of  the  preparations 
of  these  alkaloids  as  sold  by  druggists.  For  citrate  of  iron  and 
quinine  the  demand  is  small ;  but  still  some  is  sold  in  every  town 
or  city  where  the  inquiries  were  made.  Morphine  enters  largely 
into  prescriptions,  standing  next  to  quinine  in  this  respect. 

The  results  of  these  inquiries  accord  with  those  of  an  analylsis  of 
7,000  prescriptions,  in  which  696  different  substances  are  mentioned, 
ffiven  in  the  Proceedings  of  the  Eighth  Annual  Meeting  of  the 
New  York  State  Pharmaceutical  Association.  Quinidia  is  not 
mentioned  at  all ;  only  ^.66  per  cent  of  the  whole  number  consists 
of  prescriptions  containing  cinchonidia ;  four  per  cent  contain  salts 
of  morphme,  and  in  nearly  all  cases  the  sulphate;  if  we  include 

Eowdered  opium,  tincture  of  opium  and   other  preparations  we 
ave  ten  per  cent  more,  or  a  total  of  fourteen  per  cent ;  9.7  per 
cent  of  the  whole  number  of  prescriptions  contained  salts  of  quinia 
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STANDING   COMMITTEE   ON   EEGISTRATION    AND 

VITAL  STATISTICS. 


The  existing  laws  affecting  the  organization  and  work  of  the 
Boards  of  Health  in  this  State  require  that  all  births,  deaths  and 
marriages  shall  be  formally  reported  to  local  boards;  that  by 
them  tboy  shall  be  registered  and  then  forwarded  to  the  office  ot 
the  State  Board  where  they  sltall  be  registered  and  filed.  To  secure 
the  routine  operations  of  such  work,  requiring  the  co-operation  of 
reporters  and  registering  officers  of  local  boards,  is  a  work  of  time. 
This  is  shown  by  its  progressive  character,  for  each  year  of  the 
history  of  the  Board  has  brought  an  increase  in  the.  number  of  certifi- 
cates of  births,  deaths  and  marriages  received.  Much  remains  yet, 
however,  to  be  done  to  enforce  the  observance  of  the  law  upon  local 
boards.  The  law  itself  is  amply  sufficient  to  enable  tbem  to  secure 
a  record  of  all  vital  statistics  in  their  respective  territories.  The 
text  of  the  present  law,  passed  May,  1885,  and  the  needs  of  it,  to 
which  reference  was  made  in  the  last  annual  report  of  this  com- 
mittee, may  be  found  in  the  sixth  annual  report  of  the  board. 

The  receipts  of  vital  statistics  for  the  twelve  months  ot  the  year 
are  as  follows :  Births,  37,062,  deaths,  83,486  and  marriages,  17,085 ; 
the  entire  number  of  certificates  received  during  the  year  is  87,633. 
There  have  been  registered  up  to  the  present  time  140,000  births; 
120,000,  deaths  and  63,000  marriages,  in  all  323,000  certificates. 

Index  volumes  of  these  have  been  prepared,  rendering  the  con- 
tents of  the  registers  readily  accessible. 

The  work  of  organizing  and  keeping  active  the  local  boards  is 
one  requiring  constant  attention,  and  progress  has  been  made  during 
the  year.  There  are  still  a  considerable,  number  of  towns  in  rural 
parts  of  the  State  which  are  not  organized.  Of  the  348  incorporated 
villages,  also,  there  are  not  a  tew  that  have  not  yet  fully  complied 
with  the  law  requiring  them  to  organize  boards  of  health.  Many 
of  these  latter,  the  smaller  villages  especially,  leave  their  sanitary 
and  registration  work  to  the  towns  in  which  they  are  situated.. 
Provisions  exists  in  the  law  for  this,  by  mutual  agreement  between 
the  local  boards  and  with  the  consent  of  the  State  board,  and  in 
many  cases  it  has  seemed  desirable  to  suggest  this  as  a  simpler 
way  of  carrying  on  this  work.  Without  this  formal  action  the 
assumption  oi  sanitary  and  registration  work  by  town  boards  in  the 
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limits  of  iDcorporated  villages  is  not  within  the  proYisions  of  tin 
present  law 

The  Monthly  Bulletin  of  Mortality  has  been  continaed  throofjb 
the  year  and  has  furnished  a  record  ot  the  current  history  of  diseiM 
in  the  State.  Its  value  consists  in  showing  the  exact  state  of  the 
public  health,  at  short  and  regular  intervals,  and  also  in  providing 
a  mass  of  arranged  statistics  of  a  sort  that  is  essential  to  prograM 
in  the  study  of  public  hygiene,  to  contribute  to  which  in  this  sad 
other  ways  should  be  the  aim  of  every  health  organization. 

In  the  investigation  of  the  causes  of  epidemics  during  theyeir 
the  record  of  mortality,  made  by  the  bulletin  since  1884,  has  bees 
used  to  throw  light  upon  the  conditions  found,  and  in  someeiaei, 
notably  in  that  of  an  outbreak  of  diphtheria  in  Goavernear,  vwf 
effectively.  The  comparative  prevalence  of  diseases  in  localities, of 
which  heretofore  no  record  has  been  kept  in  this  State,  except  in  a 
few  of  the  large  cities,  is  of  immediate  practical  value  in  the  work 
of  preventive  medicine,  and  when  placed  alongside  of  local  con- 
ditions that  are  found  assists  very  materially  in  the  sanitary  ioTtt- 
tigations  of  the  board. 

During  the  eleven  months  ot  the  year  that  have  been  reported 
on  in  the  Bulletin,  at  the  time  of  writing  this  report,  abont  88,000 
deaths  have  been  recorded,  3,000  of  these  being  under  the  head  of 
delayed  returns,  having  been  received  too  late  for  tabulation. 
Doubtless  the  number  of  deaths  in  the  entire  State  for  the  yeirifl 
not  far  from  100,000;  when  the  December  returns  have  been 
received  nearly  90,000  deaths  will  have  been  accounted  for.  The 
actual  reported  mortality  is  about  5,000  greater  than  in  1885,  the 
increase  being  due  to  greater  tullttess  in  the  returns  and  to  the  exist- 
ence of  a  larger  number  of  local  boards  of  health.  It  is  not  possible 
to  introduce  in  a  State  Bulletin  of  Health  all  those  valuable  mion- 
tisB  which  enable  conclusions  of  importance  in  the  study  of  special 
diseases  to  be  reached,  and  which  can  be  incorporated  in  the  health 
reports  of  cities  (such  as  records  of  sex,  occupations,  races  and  social 
conditions) ;  but  in  some  respects  a  peculiar  value  attaches  to  the 
larger  conditions,  necessarily  more  generally  stated,  that  can  be 
tabulated  in  the  State  Bulletin.  The  infant  death  rate  and  the 
death  rate  from  the  various  zymotic  diseases  may  be  takeu  ae  a 
measure  of  healthfulness  and  when  in  individual  localities  the  local 
surroundings  are  added,  much  can  be  learned  ot  immediate  value 
and  something  contributed  to  the  general  knowledge  of  the  subject. 
Of  the  79,108  deaths  that  are  tabulated  in  the  eleven  monthly  issues  of 
the  Bulletin,  30,060  or  about  thirty-eight  per  cent,  were  ot  children 
under  five  years  of  age.  This  is  a  proportion  of  infant  mortalitj 
slightly  in  excess  of  that  ot  last  year. 

From  zymotic  or  preventable  diseases  16,840  deaths  are  reported^ 
a  per  centage  of  21.30.  Under  this  class  ot  diseases  are  speciallj 
tabulated,  cerebro-spinal  fever,  typhus  and  typhoid  fevers,  malariu 
diseases,  small-pox,  scarlet  fever,  measles,  erysipelas,  whooping  coagb. 
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diphtheria  and  diarrhcsal  diseases.  The  first  of  these  caused  522 
deaths,  and  they  occurred  iu  all  parts  of  the  State  aud  pretty 
unitormly  in  each  month,  the  months  of  March,  April,  May  and  Juno 
having  somewhat  larger  death  rates.  It  is  long  since  any  epidemic 
outbreak  of  cerebro-spinal  fever  has  made  its  appearance  and  it  has 
not  been  specially  noted  in  the  sanitary  work  of  the  board  daring 
the  year,  save  as  its  comparative  prevalence  in  a  locality  has  been 
inquired  into  for  the  purpose  of  securing  added  light  on  hygienic 
conditions.  The  factor  of  water  saturation  of  the  soil  co  existent 
with  tilth  pollution,  which  is  best  established  as  the  cause  of  its 
occurrence,  is  found  much  more  abundantly  in  some  sections  of  the 
State  than  in  others.  As  this  same  cause,  without  doubt  plays  an 
important  part  in  causing  the  occurrence  of  diphtheria,  the  interest 
in  cerebro-spinal  fever^  even  occurring  infrequently,  is  heightened. 
There  has  not  been  found,  however,  m  the  board  s  experience  for 
the  year  that  there  was  anv  relative  co-existence  of  the  two  diseases. 

Typhus  fever  prevailed  outside  of  the  cities  of  New  York  and 
Brooklyn  only  in  one  locality,  an  outbreak  of  the  disease  having 
begun  in  the  county  penitentiary  at  Albany  a  little  before  the 
beginning  ot  the  year,  and  twenty-six  of  the  forty-five  deaths  from 
the  disease  occurred  there,  in  January  and  February,  when  the 
epidemic  was  brought  to  an  end.  The  source  of  the  introduction 
oi  the  disease  could  not  be  traced.  There  was  no  spread 
of  it  from  this  point.  From  typhoid  fever  there  were  1,057 
deaths.  Its  prevalence  in  the  late  summer  and  through  the 
fall  corresponds  with  the  usual  observations. 

The  number  of  deaths  from  these  respective  diseases  that  occurred 
in  each  thousand  deaths,  from  all  causes,  in  1886,  and  also  in  1885,' 
is  shown  by  the  following  table : 

Bats  Per  1,000  Deaths  from  all  Causes. 

1866.  1886. 

Typhoid  fever 13.27  13.36 

Diarrhceal  diseases 90.80  87.50 

Malarial  diseases 11  64  10.29 

Scarlet  fever 14.72  11.91 

Small-pox 0.41  0.43 

Measles 14.55  5.84 

Whooping  cough 10.37  15.11 

Diphtheria  and  croup 56.06  62.36 

Conjoined  rate  of  typhoid  and  diarrhoea 104.07  100.86 


It  appears  that  while  the  typhoid  fever  death-rate  is  about  the 
same  as  that  of  last  year,  that  from  diarrhceal  diseases  is  less,  so 
that  the  conjoined  death  rate  of  the  two  classes  of  diseases  is  lower 
than  that  ox  1885,  and  it  is  very  much  less  than  that  of  1884, 
whioh  rose  to  131.07.  In  the  last  annual  report  of  the  secretary 
this  lowering  the  death  rate  for  typhoid  fever  and  diarrhcea  was 

[Assembly,  No.  87.]  80 


1 


460  Annual  Report  op  the 


commented  on  as  showing  a  better  sanitary  condition  in  the  State 
in  the   direction   of  '' public  sanitarj  improvements,  which  ire 
amenable  to  the  efforts  of  local  boards  ot  health."    It  was  estimated 
that  such  improvements  would  show  in  the  prevention  of  this  dtti 
of  diseases.     Emphasis  was  placed  on  this  bj  contrasting  tbdr 
death  rate  with  that  from  diphtheria,  which  *^  is  probably  in  tlie 
majority  of  cases  largely  dependent  upon  filth-factors  ot  an  intn- 
domiciliary   character  —  faulte    of    construction,    house-drainase, 
plumbing,  etc.,  which  are,  in  but  small  degree,  affected  by  pnblic 
sanitary  improvements."     This  reasoning,  the  logic  of  which  hie 
received  added  emphasis  by  the  observations  of  the  board  during 
the  year,  is  even  more  pertinent  as  bearing  on  the  health  couditione 
of  the  State  by  the  still  greater  discrepancy  between  the  death  ratee 
of  these  two  classes  of  diseases  in  1886  than  in  1885.     In  1^84  the 
death  rate  from  diphtheria  and  croup  (which  in  vital  statistics  are 
classed  as  one)  was  47.65  per  1,000  deaths  from  all  causes;  in  1885 
it  was  66.06,  while  in  1886  it  was  62.36. 

This  disease,  which  has  been  especially  prevalent  during  the 
year,  has  occurred  largely  in  local  epidemics  of  comparatiFelT 
short  duration,  several  of  which  have  been  investigated  by  the 
board.  Its  distribution  through  tlie  year  may  be  seen  in  the 
table  of  mortality  by  months,  which,  as  taken  from  the  Bulle- 
tin, is  introduced  below.  Epidemics,  when  extended  in  their 
prevalence,  have  been  generally  found  to  be  dne  in  the  main 
to  an  extensively  existing  cause,  the  chief  of  which  has  been 
soil  saturation  and  consequent  defilement  of  the  air  of  houses  in 
villages,  or  to  the  insanitary  condition  of  school  buildings.  The 
former  of  these  is  certainl}'  of  a  character  that  calls  for  improre- 
ment  of  a  public  character,  viz. :  General  drainage  of  the  anected 
portion  of  the  village  site ;  but  its  possibility  as  a  factor  in  the 
diseases  depends,  to  a  degree  at  least,  on  local  or  domiciliary  condi- 
tions, and  the  extinction  of  the  disease,  which  caused  nearly  5,0(H) 
deaths  during  the  first  eleven  months  of  the  year,  will  not  be 
effected  until  the  people  are  educated  to  give  reasonable  care  to  the 
cleanliness  of  their  homos  and  the  exclusion  of  defiled  air  from 
them,  the  possibility  of  which  is  usually  beyond  question.  Of  the 
minor  zymotic  diseases,  little  needs  to  be  noted  beyond  the  showing? 
of  the  table  as  to  their  prevalence.  Whooping  cough  prevailed 
with  rather  unusual  severity,  particularly  during  the  earlier  portion 
of  the  year,  and  was  the  cause  of  about  1,200  deaths,  and  next  to 
diphtheria  was  the  most  fatal  of  the  diseases  of  this  class.  Im|>ortaDt 
questions,  as  to  the  age  and  hereditary  conditions  and  environment 
of  the  sick,  cannot  be  shown  by  our  records.  Its  fatality  depends 
on  these  and  is  to  bo  limitel  by  their  rectification,  rather  tlian  by 
any  attempt  to  prevent  the  disease,  save  as  it  may  be  desirable  in 
connection  with  the  public  schools.  Scarlet  fever  has  been  lees 
frequent  than  for  the  last  two  years,  although  it  has  prevailed 
generally  of  mild  type  in  numerous  localities.     Measles,  having 
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been  nnusnally  prevalent  ip  1885,  was  very  much  less  so  in  1886 
than  for  two  years  pa^t. 

Finally,  small  pox,  which  caused  so' large  a  mortality  in  1885  in 
Montreal,  and  against  which  vigorous efiorts  to  prevent  its  spread  into 
this  State  were  successfully  made,  has  caused  but  three  deaths  in 
the  State  outside  of  New  i  ork  and  Brooklyn.  In  Now  York  city 
a  number  of  deaths,  from  it  occurred  during  the  early  half  of  the 
year,  and  in  the  fall  it  appeared  in  Brooklyn,  thirty-one  deaths 
occurring  during  the  eleven  months  in  these  two  cities.  In 
February,  one  death  occurred  from  this  cause  in  Albany,  and  in 
April,  one  each  in  Syracuse  and  the  town  of  New  Castle,  West- 
chester county,  among  laborers  upon  the  Croton  aqueduct.  There 
were  in  all  about  the  same  number  of  deaths  from  small  pox  in 
1886  as  in  1885.  The  immunity  which  the  State  has  enjoyed  dur- 
ing the  two  years  past,  especially  considering  the  exposure  from 
surrounding  foci  of  the  disease,  is  evidence  of  the  protection  afforded 
by  vaccination. 

The  following  table  shows  the  totals  of  mortality,  not  only  of 
the  zymotic,  but  of  all  diseases,  by  months : 
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Of  other  causes  of  death  than  those  resulting  from  zymotic  diseases, 
none  presents  more  interest  to  the  sanitarian  than  oonsumption. 
This  is  chiefly  because  there  is  now  no  question  that  oonsumption 
is  to  a  degree  itself  a  preventable  diseasCi  and  while  this  preventa- 
bility  lies  partly  in  conditions  that  are  to  be  overcome  onlv  by 
personal  and  individual  effort  on  the  part  of  the  subject  of  them, 
it  is  well  established  as  a  sanitary  fact  that  it  can  be  very  consider- 
ably affected  by  public  sanitary  engineering.  In  the  eleven  months 
of  1886  there  were  10,900  deaths  from  this,  which  represents  a  death 
rate  to  each  1,000  total  mortality  of  137.79.  This  is  nearly  the 
same  as  it  was  in  1885.  In  most  of  the  sanitary  districts  into 
which  the  State  is  divided,  there  is  much  uniformity  in  the  death 
rate  from  consumption,  the  southern  tier 'district  alone  showing 
very  marked  variation  from  the  general  average,  the  ratio  per  1,000 
deaths  being  102.70 ;  the  record  of  1885  shows  the  same  low  death 
rate  in  this  district  compared  with  the  rest  of  the  State.  The  Lake 
Ontario  and  Western  district  is  also  lower  than  the  general  average 
of  the  State,  which  was  likewise  true  of  it  in  1885.  The  death  rate 
from  consumption  for  deaths  occurring  above  the  age  of  five  years 
is  222.22.  The  conjoined  death  rate  of  consumption,  zymotic 
diseases  and  puerperal  diseases  (of  which  an  indefinite  proportion 
are,  without  doubt,  zymotic  In  origin),  is  361  per  1,000,  or  a  little 
more  than  one-third  of  the  total  mortality. 

From  acute  respiratory  diseases  the  death  rate  per  1,000  was 
125.80.  In  1885,  the  early  months  of  which  were  marked  by  the 
extensive  prevalence  of  pneumonia,  the  death  rate  was  135  per 
1,000. 

Of  the  remaining  causes  of  death,  there  is  no  need  of  comment ; 
they  vary  but  litUe  from  the  records  of  previous  years.  As  a 
whole  it  may  be  said  that  a  satisfactory  degree  of  healthf  ulness  has 
existed,  estimating  by  standards  of  health  as  far  as  past  years  have 
shown.  The  State  has  escaped  serious  epidemics  of  more  easily 
preventable  diseases.  The  committee  would,  however,  emphasize 
the  fact  that  a  great  deal  can  yet  be  done  in  effecting  sanitary 
improvements  which  must  materially  lessen  the  death  rate  from 
diseases  which  in  an  ideally  perfect  sanitary  condition  will  not 
exist.  These  improvements  need  not  be  in  the  direction  of  experi- 
mental work,  but  along  the  line  of  common  improvements,  the 
efficiency  of  which  is  perfectly  well  established.  They  are  in  the 
simple  and  plain  matters  of  drainage  of  the  soil,  removal  of  waste, 
purity  of  drinking  water  and  common  cleanliness.  The  difficulty 
in  effecting  them  lies  in  the  ignorance  of  the  people  on  sanitary 
mattci*s,  their  indifiercDceto  and  kck  of  appreciation  of  their  value 
and  failure  to  learn  the  lesson  which  is  constantly  enforced  upon  the 
board  by  observation  of  causes  and  effects  of  bad  hygiene  and  pre- 
ventable disease.  The  strenuous  efforts  of  the  board  are  being 
constantly  made  to  educate  local  boards  of  health  and  the  people 
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generally  upon  these  things  and  to  weaken  their  indifference  ta 
their  importance,  and  it  is  a  cause  of  congratulation  that  in  uumj 
localities  theft  efforts  have  been  rewarded,  and  that  to  such  a  degree 
that  the  summary  of  the  statistics  of  mortality,  year  by  year,  for 
the  entire  State  exhibits  a  material  improvement  in  the  death  ratat 
from  the  diseases  that  under  favoring  conditions  are  certainly  to  be 
properly  designated  and  regarded  as  preventable. 


MONTHLY-  BULLETINS. 
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SCHOOL  HYGIENE. 


BEPOET 


ON    THE 


CONDITION  OF  THE  PUBLIC  SCHOOLS  THROUGHOUT  THE  STATE. 


Tbo  Bchool-houses  of  tbo  State,  though  long  regarded  as  needing 
attention,  have  not  hitherto  been  investigated  to  any  great  extent. 
Although  in  1881  an  expert  was  employed  by  the  Board  to  look 
into  this  matter  and  prepare  a  report  thereon,  which  he  did  with 
signal  ability,  yet  the  schools  visited  were  few  and  principally  in 
the  larger  cities,  so  that  the  country  school-house  still  remained  a 
comparatively  terra  incognita. 

After  carefully  considering  the  best  means  of  aiding  a  sanitary 
reform  in  school-houses,  it  was  decided  that  inasmuch  as  the  essen- 
tials in  the  matter  of  heating,  lighting,  ventilation,  etc.,  had  been 
fully  discussed  in  its  former  report,  and  widely  distributed,  with 
suitable  illustrations,  before  any  further  intelligent  advance  could 
be  effected,  definite  information  concerning  the  present  condition 
of  the  country  schools  must  be  had  on  which  the  Board  could  act* 

The  Board,  therefore,  on  the  31st  of  August,  1886,  resolved 
that  an  inquiry  of  this  character  be  ordered  and  the  results  pub- 
lished in  its  annual  report. 

A  circular  covering  salient  points  was  prepared  and  addressed  to 
the  health  of&cers  oi  the  various  boards  of  health  throughout  the 
State,  to  which  answers  were  requested,  the  aim  being  to  get 
returns  from  each  health  organization  concerning  the  sanitary  con- 
dition of  the  schools  within  their  respective  jurisdictions. 

The  co-operation  of  the  Superintendent  of  Public  Instruction 
was  also  sought  to  obviate  any  possible  conflict  between  the  educa- 
tional and  health  autliorities.  Superintendent  Draper  was  licartly 
in  sympathy  with  the  undertaking,  and  promised,  so  far  as  lay  in  his 
])Owery  to  eecond  the  Board's  efforts  to  remove  any  insanitary  con- 
ditions found  by  the  investigation  to  exist. 

The  returns  received  from  the  boards  of  liealth  have  been 
tabulated  and  are  printed  herewith.  The  remarks  given  in  the  last 
column  arc,  as  far  as  possible,  reproduced  in  the  words  of  the  health 
oflicer,  with  a  view  of  the  better  reflecting  \\\ci  ic^vw^  o^  \V^ 
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locality.  A  study  of  the  tabulation,  which  is  as  foil  as  could  le 
secured  in  the  brief  space  of  time  at  the  disposal  of  the  office,  will 
afford  a  pretty  correct  index  to  the  real  conditions  existing. 

Ventilation. 

The  hit  Bp^ce per  capita  it  will  be  seen  varies  considerably,  being 
as  low  as  twenty-seven  cubic  feet,  which  would  make  a  partition 
two  feet  long,  two  feet  broad  and  say  seven  feet  hi^h  (and  which  it 
is  thought  must  be  incorrectly  reported),  and  as  higk  as  1008  cubic 
lc6t,  wliich  would  represent  a  room  ten  feet  long,  ten  feet  broid 
and  ten  feet  high. 

A  few  school-rooms  were  reported  as  having  less  than  100  cubic 
feci  per  capita ;  a  large  number  with  less  than  200,  while  those 
with  300  or  over  wore  comparatively  rare.  A  number  were  eo 
reported  that  the  per  capita  air  space  could  not  be  calculated; 
but  the  other  conditions  stated  were  so  unsatisfactory  as  to  make 
it  more  than  probable  that  defects  of  a  grave  character  exist  there 
also. 

Considering  that  scarcely  any  means  of  ventilation  are  provided 
other  than  lowering  the  windows,  in  the  majority  of  these  country 
schools,  and  bearing  in  mind  that  in  a  school-room  the  minimnm 
allowance  of  fresh  air  per  scholar  should  be  thirty  cubic  feet  p& 
minute,  the  fresh  air  held  in  a  space  of  800  cubic  feet  would  be 
defiled  in  ten  minutes,  and  an  entire  change  of  air  should  be 
effected  in  the  room  six  times  an  hour  to  bring  it  within  the  limiti 
of  healthy  respiration.  If  this  is  true  of  a  schoolroom  allowing 
300  cubic  feet  per  capita^  what  shall  be  said  of  schools  with  les 
than  that  allotment  and  even  less  than  200  cubic  feett  Is  it  likelj 
that  there  will  be  an  entire  change  of  air  in  the  rooma  every  five 
minutest  and  yet  this  is  what  would  be  called  for  nnder  the  cir- 
cumstances. But  such  a  change  could  not  be  effected  withoot 
exposing  children  to  dangerous  drafts.  The  evil,  however,  is  prob- 
ably modified  by  keeping  certain  windows  open  most  of  the  time 
by  various  contrivances.  But,  however  this  may  be,  there  can  be 
no  doubt  that  the  general  condition  of  the  average  country  school- 
house  in  respect  to  ventilation  is  bad.  The  health  officers  seem  to  be 
fully  cognizant  of  this  and  call  for  radical  improvement.  One  goes 
80  far  as  to  characterize  it  as  ^^  simply  terrible,  that  the  atmosphere 
WAS  not  fit  for  a  dumb  animal  to  breathe  or  inhale."  A.nother 
declares  it  ^^a  disgrace  to  a  community  of  Choctaws." 

Heating. 

The  majority  of  the  schools  were  heated  by  stoves,  some  burning 
wood  others  coal.  Only  a  limited  number  were  found  having  Inr- 
nace  or  steam  heat.  Few  of  the  stoves  were  jacketed,  and  usually  the 
temperature  maintained  was  found  to  be  little  short  of  roasting. 
WitU  t\\e  ?ow\  ^\t  >iJti%.V  \>aftaa  toqwv%  <!Aataincd  by  reason  of  their 
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utter  lack  of  proper  ventilation  and  their  overcrowding,  heated  to 
such  a  temperatnrei  the  task  of  acquiring  knowledge  requiring  a 
mental  effort  must  be  difficult  indeed,  and  the  expectation  that  a 
teacher  under  snch  circumstances  could  display  any  enthusiasm  in 
the  work  or  awaken  any  in  the  pupils,  would  seem  to  be  unwarranted. 

Dbainaos. 

A  perusal  of  the  table  will  make  evident  that,  in  general,  little 
care  is  exercised  in  the  selection  of  a  good  site  for  the  building  or 
in  securing  that  it  rests  upon  a  dry  foundation.  Many  of  the 
schools  were  damp  and  without  any  drains,  others  had  drains  lead- 
ing to  closed  cesspools,  with  nothing  to  prevent  the  entrance  of 
the  unhealthy  gases  from  the  cesspools  into  the  buildings.  This  it  is 
needless  to  say,  can  easily  be  obviated  and  should  not  be  allowed 
to  exist. 

The  evils  of  soil  saturation  and  its  tendency  to  enfeeble  health 
are  too  well  known  to  need  repeating  in  this  connection. 

As  already  indicated  in  the  sixth  report  of  this  Boards ''  the  science 
of  drainage  is  now  so  generally  understood  that  it  cannot  be  neces- 
sary to  have  a  '  wet  cellar,'  except  in  rare  cases,  and  in  such  cases 
the  site  should  not  be  used.  In  damp  sites  the  flow  of  under- 
ground water  toward  the  cellar  may  be  intercepted  by  a  trench 
containing  drain  tile  outside  the  foundation,  sunk  somewhat  lower 
than  the  level  of  the  cellar  floor,  the  drain  communicates  with 
pipes  which  lead  the  water  elsewhere.  Solid,  cellar-walls  coated 
outside  with  coal  tar  may  be  used.  Good  asphalt  flooring  is  desir- 
able ;  common  brick  is  not  only  liable  to  be  aamp,  but  often  grinds 
to  dust  under  the  feet.  A  trench  cut  across  the  floor  and  commu- 
nicating with  the  outer  drains  will  take  off  the  water  under  the 
floor.  Snch  a  trench  may  be  filled  with  common  stones  and  be 
covered  over." 

Closets. 

With  few  exceptions  the  conveniences  provided  for  the  pupils 
were  the  midden  or  privy.  Occasionally  earth  closets  were  used, 
but  most  generally  the  common  vault.  The  condition  of  these 
vaults  as  described  by  the  liealth  officers  was  simply  disgusting. 
As  this  Board  has  repeatedly  stated,  tlie  privy  vault  is  an  abomina- 
tion which  should  be  utterly  abolished  in  this  enlightened  age.  It 
pollutes  the  soil,  the  ground  water  and  the  air  of  its  vicinity.  The 
manr.rial  value  of  its  contents  is  nndoubted,  and  by  means  of  earth 
closets  all  this  value  can  be  preserved  without  the  offensiveness  and 
mischief  at  present  engendered.  So  disgusting  are  the  arrange- 
ments in  reterenco  to  closets  that  in  one  instance  a  health  officer 
says  the  building  is ''  hardly  suitable  for  a  swine-pen  in  winter." 
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Lighting. 

In  regard  to  arrangements  for  lightinoj  all  kinds  of  provisioDS 
have  been  found;  light  from  both  sides  ;  light  from  one  side;  light 
from  back ;  light  from  front ;  light  from  front  and  back ;  light 
from  front  ana  sides;  light  from  oack  and  sides;  from  front  and 
one  side ;  from  back  and  one  side ;  from  side,  front  and  back ;  from 
two  sides,  front  and  back.  The  ideal  school  should  have  light  from 
one  side  only,  and  that  preferably  from  the  left.  Comparativelj 
fow  were  found  which  met  this  requirement,  quite  a  number  hav- 
ing the  light  from  the  front,  and  some  where  the  light  came  from 
all  points  of  the  compass.  The  injury  to  the  eyes  of  pnpiU  result- 
ing from  such  faulty  arrangements  may  well  be  imagined. 

Pbesent  Needs. 

We  pass  over  the  answers  given  in  reference  to  duration  of 
school-hours,  recesses,  etc.,  and  note  a  few  of  the  suggestions  made 
by  the  health  ofHcers  as  to  the  needs  of  the  several  schools. 

They  cover  it  will  be  seen  almost  everything;  location,  building, 
drainage,  condition  of  closets,  ventilation,  heating,  lighting  and 
school  furnishing. 

One  complaining  of  the  site  says :  ^'  The  locality  is  bad.  Sdiool 
situated  on  low  ground  with  a  pool  of  stagnant  water  in  front  of 
building  which  gets  the  drainage  from  several  privy  vaults  and 
stables." 

Another  says :  ^^  A  new  school-house  with  proper  desks  is  needed. 
The  building  is  in  no  way  adapted  for  present  purpose.  Small 
pupils  cannot  touch  the  floor  with  their  feet.  A  die^race  to  the 
town." 

Another  wants  the  building  abolished  and  a  new  one  erected 
contbrmiug  to  requirements  ot  sanitary  science,  the  present  stroc- 
tare  being  in  a  bad  and  dangerous  state  of  decay. 

Yet  another,  evidently  in  a  spirit  of  indignation,  writes :  ''Born 
the  old  shell  down  and  build  something  decent." 

Another  claims  ^'  the  building  needs  a  thorough  overhauling.  It 
is  a  great  source  of  colds  and  kindred  diseases.  It  'could  not  be  in 
a  worse  condition." 

Still  another  says  "  the  roof  is  very  poor  and  leaky ;  sills  rotted; 
floors  very  poor  and  worn  through."  While  one  who  seeais  to 
regard  tlie  present  condition  of  things  as  hopeless,  writes:  "We 
need  everything  all  through;  building  in  bad  shape;  dosets  bat 
nineteen  feet  from  hall  door ;  should  be  removed ;  closet  doors  ot 
their  hinges ;  seats  unprotected ;  boards  torn  from  floor  and  clean- 
liness unknown.  As  for  ventilation,  practically  there  is  none. 
Can  you  wonder  that  mothers  tell  me  their  children  have  so  muck 
Ueadadiea  v?  W\  1\\^^'  attend  school  I " 
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Then  the  lack  of  ventilation  is    complained  of,  for  instance : 

'*  Scientific  ventilation  and  heating  by  furnaces,  new  and  more 
roomy  buildings  needed.*' 

*  We  lack  ventilation  and  have  too  many  pupils  in  rooms  ;  many 
liave  headaches  and  are  often  ill." 

•^Nearlv  every  month  during  winter  I  am  called  upon  to  treat 
catarrh  of  various  forms,  that  I  think  the  children  contract  by 
deficient  ventilation." 

"  Provide  breathing  room." 

^' The  pressing  need  in  our  school-houses  is  one  of  ventilation; 
they  are  particularly  bad  in  that  respect ;  doors  and  windows  are 
tightly  closed  in  cold  weather  without  any  means  for  admitting 
fresh  air  or  driving  out  that  which  has  been  rendered  impure." 

'^  The  great  want  is  better  ventilation ;  severe  sickness  has  not 
infrequently  occurred  from  neglect  on  this  point.  An  overcrowded 
room,  and  overheated  stove  and  a  broadly  open  window  are  of 
frequent  occurrence." 

As  regards  the  condition  of  the  closets  the  outcry  is  equally  sig- 
nificant, for  example : 

"  No  care  taken  to  keep  closets  clean."  ^ 

"  New  closets  greatly  needed." 

'*  Several  closets  in  the  vicinity  have  no  drainage  and  at  times 
emit  a  terribly  ofiensive  odor." 

^'The  arrangement  of  closets  is  also  very  bad;  in  more  than 
half  the  cases  both  sexes  using  the  same  closet.  Every  school- 
house  should  be  provided  with  a  separate  privy  for  each  of  the 
sexes,  and  should  bo  cleaned  thoroughly  at  least  twice  a  year." 

"  Closet  twenty-five  feet  from  building ;  not  cleaned  in  a 
number  of  years ;  facing  the  closet  are  four  windows  and  one  of 
the  main  doors." 

"  A  new  closet  needed,  as  the  sexes  are  not  at  all  isolated." 

"  Only  one  privy  for  ninety-four  pupils  and  no  drainage." 

Then  there  are  other  complaints  more  or  less  serious.  Several 
are  troubled  with  water  standing  in  cellar ;  one  has  no  well,  and 
obliged  to  go  to  a  neighbor's;  desks  are  too  high  for  small  pupils; 
narrow  benches  without  backs ;  light  defective  in  a  great  many, 
and  one  health  officer  writes  that  no  improvement  has  been  made 
in  the  school  in  forty  years.  i 

Finally  one,  apparently  despairing  of  getting  relief  from  local 
authorities,  writes :  ''  The  State  Board  of  Health  should  secure 
legislation  which  will  make  it  obligatory  upon  on  all  school  districts 
to  provide  buildings  which  shall  iumisn  sufficient  air-space  for  the 
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pupils  with  proper  lighting,  ventilation  and  heating.  Theee 
matters  should  no  longer  be  left  for  performance  to  the  caprice  of 
the  inhabitants  of  a  school  district." 

KEOAPrrULATIOH. 

The  more  this  subject  is  considered  the  more  evident  it  becomes 
that  there  is  need  of  legislation  of  a  somewhat  stringent  character; 
for  after  two  very  large  editions  of  an  exhaustive  report  on  school 
hygiene  having  been  distributed  throughout  the  country,  covering 
all  the  information  necessary  in  order  to  determine  what  a  school 
required  in  a  sanitary  point  of  view,  after  much  personal  effort  aod 
many  years  waiting  iw  is  found  that  the  school  authorities  will  not 
do  anything  involving  expense  unless  they  are  obliged  to  by  an 
imperativelaw. 

The  same  conclusion  seems  to  have  been  arrived  at  by  the 
Superintendent  of  Public  Instruction,  who,  anxious  to  bring  about 
an  amelioration  of  existing  conditions,  has  addressed  to  this  office  a 
letter  asking  what  the  State  Board  regarded  as  essentials  to  be 
insisted  on  m  all  the  schools  of  the  State  with  a  view  of  embody- 
ing them  in  the  form  of  an  act  to  be  presented  to  the  present 
legislature. 

'^  It  is  my  purpose,"  he  writes,  ^^  to  ask  for  such  le^slation  at  the 
approaching  session  of  the  legislature,  as  will  enable  and  require 
boards  of  education  and  trustees  to  remedy  the  existing  evils. 
Experience  has  proved  that  this  can  only  be  accomplished  by 
extreme  measures  such  as  should  be  invoked  only  to  suppress 
extreme  evils." 

As  recommended  to  Superintendent  Draper,  the  following  reqaire- 
ments  are  held  to  be  essential  to  the  sanitary  welfare  of  the  school 
children  of  the  State : 

1.  Building  should  rest  on  a  good  dry  foundation,  and  be  con- 
structed to  insure  the  comfort  of  children  during  inclement  weather. 

2.  Glass-rooms  should  be  arranged  so  as  to  admit  light  from 
left  side  and  back  of  pupils,  and  the  area  of  windows  should  bo 
one-fourth  of  floor  space. 

3.  Not  less  than  250  cubic  feet  of  air  space  should  be  allowed 
per  pupil,  and  provision  for  changing  air  snonld  be  made  so  as  to 
secure  each  pupil  not  less  than  thirty  cubic  feet  of  fresh  air  per 
minute. 

4.  The  temperature  of  the  school-rooms  should,  in  winter,  be 
maintained  at  a  range  not  to  exceed  from  sixty-eight  degreeB 
Fahrenheit  to  seventy  degrees  Fahrenheit. 

5.  Closets  should  bo  provided  for  each  sex,  entirely  separate  from 
each  other  and  having  entirely  separate  means  of  access.  When 
situated  ouside  the  bmlding  they  should  be  about  fifty  feet  distant 
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and  should  be  counected  with  it  by  a  covered  walk.  Privy  vaults 
should  be  utterly  abolished.  Movable  boxes  or  buckets  should  be 
placed  under  the  seats  and  earth  or  ashes  provided  as  a  deodorant. 
IBuckets  should  be  cleaned  out  at  least  once  a  week. 

6.  In  addition  to  his  other  legal  powers  over  schools,  the  Super- 
intendent of  Public  Instruction  should  have  authority  to  oblige 
school  trustees  to  make  improvements  or  repairs  in  school  buildings 
for  sanitary  purposes,  whenever  the  local  board  of  health  considers 
such  necessary  and  their  judgment  is  supported  by  that  of  the 
State  Board  of  Health. 
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